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Description 



E I i fZn T ? 63 ,0 SUn9laSS ' enSeSl in partiCUlar Sun 9' ass lenses wi<h refr active power. 
E« hi ^ t0 manu,ac,ure "on-corrective eyeglasses such as sunglasses or protective'eye- 

9 :Tr nd SeQmen,S d6Signed t0 Shield ,he ,rom 'ncident light, wind and foreign S s in the 
temporal v,s,on f.eld of the wearer. Goggles of this type are disclosed in EP 0446698 (Bezazel Research Develoo 
ment). Corrects wrap-around spectacles are known from GB 680 400 Hesearch & Develop- 

Em ^^nXirno 9 ^ T UV r69i0n ^ 6n,er thS Sye fr ° m an9,6S as hi 9 h as 1 °°> f ™ tne line of sight. 
[0004] It has not been poss,ble, however, ,n prior art sunglasses or protective eyeglasses to provide spectacle lenses 

Z t < T 6 " T ! radn °' CUrVa,Ure reqUir6d ,0 Pr0vide an 0phthalmic defining a 

0051 Wht^r D ^ Pr0d H Ce 3 bU r Ved 3PPearanCe ' WNcn W0Uld be cosme,ica,ly 9 unacceptab.e. 
S h ! P f e b6en made 1he prior art 10 provide a wrap-around sun shield over otherwise generallv 

5SS£ST n eye9 ' such produc,s are 9eneral,y cosmetica,ly unacceptab,e and su «- sks 
SlTi'SSL" 2rr inven,ion ,0 overcome ' or at ,east alleviate - one or - * 

a front and back surface, at least one surface being continuous and forming a prescription (Rx) zone orovidina 

the peripheral temporal zone optionally exhibiting refractive power, 

centreTereof'; ^ m ° Unted ' e ' ement iS ^ M * ,6mpleS about a vertical axis '"rough the optical 

^tin^-'™!^ includino 
errSsa^ 

a , . Whareir \ the ,ro " t and/or back surface ^'udes an aspheric component having non circular main sections selected 
to at least partially adjust for off-axis astigmatic and mean power errors 

30 EL J! 6 I 0 ' 3 ' 10 " ° f ,hS I?" 8 Pr0dUC6S 3 nUmb6r °' ° p,ical effects and e "°rs, as discussed below However bv 
folt m t T Comb,nation of fr °nt and/or back surfaces, the optical errors may be reduced or eS 
[0009] Illustrative optical effects and errors may be summarised as follows- eliminated. 

^VoSr,r,:r s iir' aera, ' ono,,te 

35 Astigmatic Error 

[001 1] There is an induced astigmatic error such that the astigmatism, a, is proportional to the power of the lens P 
and proportional to the square of the rotation angle of the lens. ona. to tne power of the lens, P, 

40 Power Errors 

[001 2] When the lens is used in a wrap-around form the mean through power of the lens changes The mean oowpr 
error dP is proportional to the astigmatic error, a, and proportional to a constant, k, that !s Sed to theTnS oHhe 
« Sive " 3 m ' nUS ^ ^ mean P0W6r b6C0meS ^ nS9atiVe a " d in a plus R * th e mean power becomes more 

Prismatic Effects 
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[0013] Due to the rotation of the lens and the oblique angle of the optical axis, lens prism is introduced. 
Off-axis Prismatic Disparity 



pTbU?ul a rtio r r atiC diSPad,y r6SUlt fr ° m Un6qUal diS, ° rti0nS in thS temp ° ral a " d nasal resulting in 
55 [0015] Other important observations: 

[0016] The lens element described may result in increased off-axis power and astigmatic errors due to the selection 

ZTTe~::z:T is de ,? 9ned ,o * s,andard wrap ,rames - rather ,han ^ - h ce 

[001 7] These errors may result in un-accommodatable power errors. 
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[0018] One or more of the following corrections may be introduced to reduce the errors described: 
Mean Power Error Correction 

5 [001 9] The front and/or back surface curvature may be adjusted to account for the change in mean power resulting 
from rotation of the lens, the degree of correction depending upon a balance of wearer tolerable on-axis power error 
and reduction of un-accommodatable off-axis power errors. 

[0020] Hence a full power correction for the introduced shift in through power to correct on-axis errors may be applied 
or a partial correction when off-axis power error is considered. 

10 

Astigmatic Error Correction 

[0021] The front and/or back surface may at least in part be toric in nature to correct for astigmatic error resulting 
from the lens rotation discussed earlier. The degree of correction may fully correct for the astigmatism introduced due 
is to rotation of the lens or may be partially corrected depending upon the application. A partial correction may be applied 
to achieve a tolerable on-axis astigmatic error so as to reduce the off-axis astigmatic errors. 

Prismatic Correction 

20 [0022] The optical centre may be shifted horizontally to compensate for prism induced by the lens rotation. This may 
be achieved by applying prescribed prism during surfacing or shifting of the tens element in a horizontal direction. 

Additional Considerations 

25 [0023] These corrections include, but are not limited to, pantoscopic lens tilt, variation in lens frame types, cosmetic 
requirements and average pupil-centre to lens distances depending on frame and lens form types. 

Off-axis Prismatic Disparity 

30 [0024] To correct for off-axis prismatic disparity the lens may include an aspheric surface on either the front or back 
surfaces, or both. 

Aspherisation of Surfaces 

35 [0025] Aspherisation of either the front or back surfaces may be utilised to correct for off-axis errors including errors 
introduced due to tilt and/or the selection of the base curves. Such off-axis error may include power and astigmatic 
error and prismatic disparity. 

[0026] It will be understood, however, that whilst it is relatively simple to correct for any particular optical error, it is 
necessary to balance the correction to achieve acceptable overall performance of the lens. 
40 [0027] Illustrative error corrections which may be undertaken for a typical rotation of approximately 20° about the 
vertical axis, for a range of plus (+) and (-) lens elements of varying power, are given in the following Table. 



45 








Eyeside Curve Corrections 




Sphere Rx 


Mean Power 


Astig Error 


Vertical 


Horizontal 




Power 


Error 




Meridian 


Meridian 


50 


-3.00 D 


-0.33 D 


-0.42 Dx 90° 


0.12 D flatter 


0.54 D flatter 




-6.00 D 


-0.66D 


-0.84 D x 90' 


0.24 D flatter 


1.08 D flatter 


55 


+3.00 D 


+0.33 D 


-0.42 Dx0° 


0.12 D steeper 


0.54 D steeper 


+6.00 D 


+0.66 D 


-0.84 Dx0° 


0.24 D steeper 


1.08 D steeper | 
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[0039] m a further preferred form, the front surface is aspheric and includes a base curvature appropriate for hiah 
base cuive lenses above 6.0 D and appropriate aspheric coefficients to define the peripheral tempor7zone and I £ 

SSI?! In f f^' f Ck ^ rfaCe ° f ' enS e ' ement inC ' Udes a toric or s P he "<*' component. 

U„ IT i ' ' mageS n0t f ° rmed by N9ht Which enters ,he ,ens - Th * frosted part of the lensTs vSv 

• Back Surface Gradient Mirror 

• Back Surface Gradient (Black) Tint 

• Back Surface Mist 
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[0045] The mirror coating may be introduced utilising conventional techniques, for example vacuum deposition of 
metal film on a finished lens. A chemical solution of a pristine metallic layer may be deposited on part of a casting 
mould and subsequently a lens is cast against that mould. A metal mirror thus formed may transmit insufficient light 
to form any troublesome images and reflecting a soft matte finish in copper, nickel or whatever the chosen metal. 
5 [0046] Alternatively, or in addition, the temporal extension may include one or more of the following: 

• Reflection Holographic Film: mirrored polymer sheet, e.g. approximately 0.5 mm thick giving brightly coloured, 
changing reflected colour patterns 

• Light Control Film: for example polycarbonate film, e.g. 0.8 mm thick limiting light transmission to a narrow angular 
io band 

• Reflective Film: for example Mylar film 0.025 mm thick, 10% transmission / 90% reflection 

• Liquid Crystal Film: for example polymeric sheet 0.20 mm thick changing colour across the full spectrum with 
changing temperature. 

15 [0047] The ophthalmic lens may be formulated from any suitable material. A polymeric material may be used. The 
polymeric material may be of any suitable type. The polymeric material may include a thermoplastic or thermoset 
material. A material of the diallyl glycol carbonate type may be used. 

[0048] The polymeric article may be formed from cross-linkable polymeric casting compositions, for example as 
described in applicants United States Patent 4,912,155, United States Patent Application No. 07/781,392, Australian 
20 Patent Applications 50581/93 and 50582/93, and European Patent Specification 453159A2, the entire disclosures of 
which are incorporated herein by reference. 

[0049] Such cross-linkable polymeric casting compositions may include a diacrylate or dimethacrylate monomer 
(such as polyoxyalkylene glycol diacrylate or dimethacrylate or a bisphenol fluorene diacrylate or dimethacrylate) and 
a polymerisable comonomer, e.g. methacrylates, acrylates, vinyls, vinyl ethers, allyls, aromatic olefins, ethers, poly- 
25 thiols and the like. 

[0050] For example, in Australian Patent Application 81 21 6/87, the entire disclosure of which is incorporated herein 
by reference, applicant describes a cross- linkable coating composition including at least polyoxyalkylene glycol diacr- 
ylate or dimethacrylate and at least one poly functional unsaturated crosslinking agent. 

[0051] Further, in Australian Patent Application 75160/91, the entire disclosure of which is incorporated herein by , 
30 reference, applicant describes a polyoxyalkylene glycol diacrylate or dimethacrylate; a monomer including a recurring V 
unit derived from at least one radical-polymerisable bisphenol monomer capable of forming a homopolymer having a 
high refractive index of more than 1 .55; and a urethane monomer having 2 to 6 terminal groups selected from a group 
comprising acrylic and methacrylic groups. 

[0052] Such polymeric formulations are UV cured or cured by a combination of UV and thermal treatment. The range 
35 of optical lenses sold under the trade designations "Spectral ite" by Applicants have been found to be suitable. 

[0053] The polymeric material may include a dye, preferably a photochromic dye, which may, for example, be added 
to the monomer formulation used to produce the polymeric material. The variation in depth of colour may be minimised 
by incorporating a pigment or dye into one or more layers of the optical article. 

[0054] The ophthalmic lens element according to the present invention may further include standard additional coat- - 
40 jngs to the front or back surface including electrochromic coatings. 

[0055] The front lens surface may include an anti-reflective (AR) coating, for example of the type described in United 

States Patent 5,704,692 to applicants, the entire disclosure of which is incorporated herein by reference. 

[0056] The front lens surface may include an abrasion resistant coating, e.g. of the type described in United States 

Patent 4,954,591 to applicants, the entire disclosure of which is incorporated herein by reference. 
45 [0057] In a particularly preferred form, the laminate ophthalmic article may include an inner layer providing desired 

optical properties of the type described in International Patent Application PCT/AU96/00805 to applicants, the entire 

disclosure of which is incorporated herein by reference. 

[0058] The front and back surfaces may further include one or more additions conventionally used in casting com- 
positions such as inhibitors, dyes including thermochromic and photochromic dyes, e.g. as described above, polarising 
so agents, UV stabilisers and materials capable of modifying refractive index. 

[0059] In a further preferred form, the high curvature spectacle lens element provides prescription correction in the 

zone in the range of about -6.0 D to +6.0 D with about 0 to +3 cyl. 

[0060] Preferably, the peripheral temporal zone is a non-prescription zone. 

[0061] In a preferred form, the front surface of the lens element has a high curvature in the horizontal plane extending 
55 from nasal to temporal limits above 6.0 D, but the curvature in the vertical plane is 6.0 D or below. 

[0062] Preferably, the shape of the front or back surface in the region between the two zones is developed from a 

polynomial spline selected to avoid a prismatic jump from the Rx zone to the temporal zone. 

[0063] Preferably, the prescription zone extends beyond 50° off axis relative to the optical axis, when mounted in a 



5 



EP 0 900 403 B1 

frame, in use and terminates in a peripheral temporal zone 

l lltrLl h6 inVen , ,i0nals ° extends 10 a unitaf y ^ns formed from a pair of high curvature lens elements providing 
' n f T in ° f ab ° Ut - 6 ° ° t0 +6 ° D Wi,h ab0ut 0 10 +3 ■* - discussed above 

hansk^ 

man ou on axis, relative to the optical axis when mounted in a frame in use 

[0066] It is further preferred for the lens to provide desired Rx correction in the prescription (Rx) zone for a wearer 

Xe^rpSre 6 ^ 

[0067] The prescription zone may extend up to 80° off axis 

ES!L Tn^r 9 t0 f f aSP6Ct ° f the lnVGnti0n ' there iS pr0vlded a ,aminate hi 9h curvature spectacle lens of 
negative or positive refractive power, including H Ul 

a front lens element; 

a complementary back lens element, 

zone Z^^Z™* ^ SUrta ° eS ° f ' amina,e ' enS bei " 9 C ° ntinU0US - d ,0rmin9 3 < R *> 

thereo7; herein ' **" * 8 ' aminate ' enS iS r ° tated temP ° ra " y ab ° Ut a Vertical axis throu 9 h optical centre 

fnr T" l hG ,r ° nt and/ ° r b3Ck SUrface inClUdes an aspneric component selected to at least partially adjust 
for off-axis astigmatic or mean power errors. f «u««iy aajusi 

[SL i" a , P , referr f d f0rm . 0, , the laminate ******* lens, the front lens element is generally piano; and the comple- 
mentary back lens element includes a lens element of positive or negative power, .anamecompie 

S . ? cord ! n9toas ? furtheraspec,0,tneinvention - there 

spectacle lens element of negative or positive refractive power, which method includes 

prwid.no mathematical or numerical representation of a front or back surface of a spectacle lens element includ- 
ing a section Resigned to provide the desired prescription (Rx) in a prescription zone; and aoding the£aZ£EKl 
or numerical representation of a peripheral temporal zone to define a complete lens surface 9inere,oamathemat,cal 

rotating about the vertical axis the representation of the lens surface to permit mounting in a suitable frame- and 

includS? t 6 repreSen,at ' 0n ° f the ' enS SUrfaCe ,0 at least partial| y correct f °r errors induced by saidTotaS 
nclud ng ast gmatic and mean power errors in the prescription zone and prismatic errors 

E?. P h re,erab,y ; ,ne mat hematical or numerical representation is of an aspheric front surface and having appro- 
pnate asphenc coefficients to define the peripheral temporal zone; and the method includes the steps of 

subsequent^ providing a mathematical or numerical representation of a prescription (Rx) back surface- and 

astig m rrd?eVn~ 

[0072] In a preferred form, the method includes adding to the first mathematical representation a second mathemat- 

S. ZZ^IZT* ,ens e,9 "" n ' Mudes " «-»-*•'-*» ««i t» »*«. o, 

[0074] According to a further aspect, the invention provides spectacles including 

■m-J! f PeCtaC '! ''I"" 6 ° f th6 wrap " around •VPe ada P' ed to receive a P*r of spectacle lenses such that each lens is 
rotated temporally about a vertical axis through the optical centre thereof- and 

a pair of high curvature spectacle lenses of positive or negative refractive power, each lens including 
a . . 3 fr0 " t and back surface to 9ether forming a prescription (Rx) zone providing prescription (Rx) correction 
and a peripheral temporal zone optionally exhibiting Rx power ^ 1 ' correctlon 

~M mta ti ^ and/ ° r baCk SUrf3Ce beafin9 3 SUrface corre ction to at least partially adjust for errors induced by 

:Cf 0 ^ 

!S ^ eferably ' the Prescription zone extends beyond 50» off axis, relative to the optical axis 
[0076] The spectacles may include 

a spectacle frame of constant design curvature of 5.0 D and above- and 

nno * pair °' hi9h curva,ure s P ecta c"e lenses mounted therein, each lens including a front and back surface at least 

D with S t n? 9 TTT ^ Pr ° Viding 3 PreSCripti0 " (RX) Correction 20 "e in the range of about -6.0 D to +60 
D wrth about 0 to + 3 cyl and a peripheral temporal zone for providing a shield in the area of the temples which zones 
are designed to avoid prismatic jump from Rx zone to the temporal zone; 

the back surface providing good clearance from temples or eye lashes 
[0077] It is preferred that the frame has a constant design curvature of between 8.0 D and 1 0 0 D 
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[0078] Normal representation of the cross-section of a spherical or aspheric lens surface may be via the coordinates 

SAG = A 2 R 2 + A 4 R 4 + A 6 R 6 + A 8 R 8 

where R is the radius measured from the optical axis and Ag, A 4 , A$ and A 8 are coefficients that define power and 
asphericity. It is assumed that the lens is rotationally symmetric about the optical axis. 
[0079] Thus 

R 2 = x 2 + z 2 



where the x axis is normal to the optical axis (y) in the direction towards the temples and the z axis is vertical with 
respect to a wearer's face. 

15 [0080] The use of asphericity in conventional lens design is to produce small deviations from spherical form and the 
components of power are defined by the surface curvatures 



20 



T = [d 2 y/dr 2 ] /[1 + (dy/dr) 2 f 2 tangential 



S = (dy/dr) / r [1 + (dy/dr) 2 ] 1/2 sagittal 



where the sag is denoted by y. 
25 [0081] Surface power of the lens is therefore defined by the two derivatives 

dy/dr = 2A 2 R + 4A 4 R 3 + 6A 6 R 5 + 8A 8 R 7 , 

30 and 

d 2 y/dr 2 = 2A 2 + 12A 4 R 2 + 30A 6 R 4 + 56A 8 R 6 . 

35 Torus Periphery * 

[0082] It is convenient to set up a torus geometry by regarding the total SAG as that due to the basic lens design v 
curve plus a component "DSAG" which comes from a temporal curvature extending beyond some radius Ro and which 
is defined by a similar set of coefficients operating on the radial dimension (R-Ro). In this case 

40 

sag = SAG R<Ro, 

wherein R is the radius measured from the optical axis and Ag, A 4 , Ag and A 8 are coefficients that define power and 
45 asphericity. It is assumed that the lens is rotationally symmetric about the optical axis. 

sag = SAG + DSAG R>Ro. 
so wherein R 0 defines the periphery of the temporal region; and 

DSAG = B 2 (R-Ro) 2 + B 4 (R-Ro) 4 + B 6 (R-Ro) 6 + B 8 (R-Ro) 8 

55 wherein B 2 , B 4 , B 6 and B 8 are co-efficients that define power and asphericity. 

[0083] The first and second derivatives of sag are then the sums of the individual derivatives 
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dy/dr^d yi /dr) r=R + dy 2 /dr) r= 



R-RO' 



dy/dr 2 ^d 2 yi /dr 2 ) r=R + d 2 y 2 /dr 2 ) r=R . R0 , 

rnn«Ti by d !!; niti0n ^ th V dy/df continuous at R =R°- but the second differential is discontinuous 

11 ' J°' Sa9itta ' SUrfaCe CUfVatUre is c ° nti ™°"s and the tangential surface curvature is not 

unless the following condition applies »«»u.e it, nui 



B 2 = 0 

Generalised Torus Formulation 

[0085J If we generalise the expressions so that 



sag = SAG + cc(DSAG) N for R>Ro, 

where a and N>1 are numerical parameters, we gain greater freedom to model the surface and gain better control 

rier ST Chan9eS „? ^ ° f t0nC CUrV3tUre - Th6 <irSt and S6COnd derivatives « "oSS R = Ro 
if either of the following conditions applies 



2 > N > 1 and B 2 = O, 



or 



N > 2 for all values of B 2 . 



KEL H i ^'f y ' We , d 3 generalised ^presentation that provides continuity of surface curvature in 

Sen Th f 9ent ' al ! reCti ° nS - That iS ' We Can m ° del the t0ric form without discontinuities in surface power 

Given such forms, we are able to place one surface behind another of similar generating equation to provide alns 
with strong curvatures but without discontinuities in refractive power through the lens 

Ep .I!" rfr^ Pr ° dUCed by the ab ° Ve m0de ' S Wi,h N=1 and N = 2 are ca,culat ed and plotted, it is evident 
mnripM rt ^ ^P' 0 * 03 "* to the centra < *™. Prided the condition on £ is observed The 

model departs very gradually from the design sphere, blending the optics of the two design zones 

• Further Generalisation of Torus Formulation 

[0088] It will be understood that the surfaces of a lens element are surfaces of rotation swept by any of the expressions 

£HZ . r T Ct ? 3 Ch ° Sen 3X13 °' reV ° ,U,i0n ' ' n ,he ma «« a ' development above! we have speS 
rotatrcna symmetry about the optical axis. This generates a lens form with the same mean surface power at hoSS 

mosof R f m k 8, I" 3 "'" 9 3 PeriPh6ral temP ° ral 2006 ar0Und the en,ire P erimeter °< *. lens element 
[0089] Before such a lens element can be mounted proximate the face in a wrap around frame or shield, the temporal 
extension ,s cut away except at the locations corresponding to the temples of the wrap around eyewear 
defined f% nJ f e ° mbodiment - the appropriate surface alteration may be formed from the SAG curves as 
defined above by rotating the sag curve about an axis parallel to the x axis within the plane of the horizontal meridian 
The curved pomons mtended to provide the temporal extension of such lenses are then located toJSH^SH, 
he horizontal meridian, whilst the vertical curves may retain conventiona. spherica. or aspheric .ens form 
[0091] The expression for the sag on the surface of a lens element formed in this manner is 
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sag = EMay + Ci.Z 2 ") for *<;*„ 

£(4.*'" +C 7M Z»)+a{f,B> l ,{x-x.ry for 

[0092] If the parameters and C 2n are set equal, the optic zone has the same surface power in vertical and 
10 horizontal meridians. 

[0093] If the parameters C 2n correspond to curves of lower power than the Ag n parameters specify, the surface power 
of the optic zone will be lower in the vertical meridian. Lens elements formed in this way assist in achieving conformance 
of the wrap around eyewear to the face. A high base curve of the order of 8 or 9 Dioptres way be used to wrap laterally 
to the temples. However a lower curve, for example approximately 2 to 5 Dioptres matches the vertical shape of the 
is face and allows the lenses to be placed closer to the eyes without indenting on the brows or cheeks. 

[0094] The use of such more conventional base curves to define the vertical meridian also alleviates the need to 
apply off axis astigmatism and power corrections in this meridian. 

[0095] The present invention will now be more fully described with reference to the accompanying figures and ex- 
amples. It should be understood, however, that the description following is illustrative only and should not be taken in 
20 any way as a restriction on the generality of the invention described above. 
[0096] In the drawings: 

Figure 1 illustrates light paths through a lens surface bearing a sunglass tint. 
Figure 2 s a stylised illustration of an ophthalmic lens (right hand lens) of minus Rx power. 
25 Figure 3 is a stylised illustration of the peripheral temporal zone of an ophthalmic lens bearing a positive Rx surface. 

Figure 4 is a stylised side view of an ophthalmic lens bearing a minus Rx surface according to the present invention. 
Figure 5 is a series of cross-sectional views of front surface laminating wafers for piano, plus, and minus lenses 
according to the present invention. Each front surface is rotationally symmetric. 

Figure 6 is a stylised plus and minus back surface wafer for lamination to the front surface wafers illustrated in 
30 Figure 5. Cylinder correction may be carried out on the back surfaces. 

Figure 7(a) is a semi-finished optical blank: finished optical surface (1 ), unfinished rear surface (1 '), axis of rotation 
symmetry (3), desired optical axis (4). In this example, the blank diameter is 76 mm, the front surface curve is 8 
Dioptres and the angle between the axes (3) and (4) is 20°. The thickness of the blank may be 15 mm or so, 
depending on design needs. 

35 Figure 7(b) is a second optical surface (2) rotationally symmetric about the optical axis (4) created on the front of 

the optical blank by grinding and polishing. The difference in power of (1 ) and (2) is the final Rx power of the lens. 
In this example, (2) is 4 Dioptres. 

Figure 7(c) is a final Rx lens of power -4 Dioptres with a central optical zone of width ±35° around the optical axis 
(4). Curve (5) is identical dioptric power to (1 ) centred on axis (4). The temporal limit of the piano skirt (upper part , 
40 of the drawing) of this lens is 88° from the line of forward sight for a rear vertex distance of 28 mm. 

Figure 8(a) is a true piano lens of 9 Dioptre base curve. Curves (6) and (7) are both 9 Dioptres centred on the 
optical axis (4). Note the apparent "base-in" prism of the lens when considered in terms of the displaced geometric 
axis. The nasal (lower) part of the lens is thicker. 

Figure 8(b) is a final Rx lens of power -4 Dioptres created by curve (8) of 5 Dioptres centred on the optical axis (4). 
45 Figure 9(a) is a true piano lens of 10 Dioptre base curve. Curves (9) and (10) are both 10 Dioptres centred on the 

optical axis (4). Note the apparent "base-in" prism of the lens when considered in terms of the displaced geometric 
axis. The nasal (lower) part of the lens is thicker. 

Figure 9(b) is a final Rx lens of power -4 Dioptres created by curve (11) of 6 Dioptres centred on the optical axis 
(4). The optic zone width is ±45° for a rear vertex distance of 28 mm, with the temporal limit of the piano skirt of 
50 the lens being 95°. 

Figure 10(a) is a true piano lens of 12 Dioptre base curve. Curves (12) and (13) are both 12 Dioptres centred on 
the optical axis (4). Note the apparent "base-in" prism of the lens when considered in terms of the displaced 
geometric axis. The nasal (lower) part of the lens is thicker. 

Figure 10(b) is a final Rx lens of power -4 Dioptres created from the blank in Figure 7(a); curve (14) is 8 Dioptres 
55 centred on the optical axis (4). The optic zone width is ±45° for a rear vertex distance of 28 mm, with the temporal 

limit of the piano skirt of the lens being 98°. 

Figure 11 (a) is a final Rx lens of power +4 Dioptres produced from the semi-finished blank moulded against a back 
mould surface of similar form to the front of the lens shown in Figure 7(c): curve (15) is -8.2 Dioptres centred on 
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axis (4) to limit the final lens thickness, curve (16) is 4 Dioptres centred on axis (4). The optic zone is ±35° about 
the optical axis (4) and the pseudo piano temporal skirt (upper part of drawing) extends 87° from the forward line 
of sight for a rear vertex distance of 28 mm. 

Figure 1 1(b) is a final Rx lens of power + 4 Dioptres: curve (1 7) is 1 0.2 Dioptres centred on axis (4) to limit the final 
ens thickness, curve (18) is 6 Dioptres centred on axis (4). The optic zone is ±40° about the optical axis (4) and 
the pseudo piano temporal skirt (upper part of drawing) extends 95° from the forward line of sight for a rear vertex 
distance of 28 mm. 

Figure 11(c) is a final Rx lens of power +4 Dioptres: curve (19) is 12.25 Dioptres centred on axis (4) to limit the 
final lens thickness, curve (20 is 8 Dioptres centred on axis (4). The optic zone is ±48° about the optical axis (4) 
and the pseudo piano temporal skirt (upper part of drawing) extends 98° from forward line of sight for a rear vertex 
distance of 28 mm 

Figure 1 2(a) is a schematic illustration of a pair of minus lens elements according to the present invention of -3 0D 
through power rotated about their vertical optical axes by 20° . 

Figures 12(b) and (c) show the resulting mean surface power and astigmatism contours after the rotation of the 
lenses in Figure 12(a). 

Figures 12(d) and (e) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 12(a) to a full correction of the required mean through power. 
Figures 12(f) and (g) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 12(a) to a further full toric back surface correction 

Figures 12(h) and (i) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 1 2(a) to a further partial toric back correction 

Figures 12(j) and (k) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 1 2(a) to a partial mean power and partial toric back correction 
Figure 13(a) is a schematic illustration of a pair of piano lens elements according to the present invention of 3 0D 
through power rotated about their vertical optical axes by 20°. 

leSTin 1 Figure n ?2(a) Sh ° W reSU ' tin9 mean P0Wer ^ asti9ma,ism con,ours after the r °™™ of the 

Figures 13(d) and (e) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 12(a) to a full correction of the required mean through power 
Figures > 13(f) and (g) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 1 2(a) to a further full toric front surface correction 

Figures 13(h) and (i) illustrate the resulting mean power and astigmatism contours after subjecting the back sur- 
faces of the lenses of Figure 1 2(a) to a further partial toric front correction 

!?^ntl a) iS I S0hematic illustrati °n * a pair of aspheric minus lens elements according to the present invention 
of -3.0D through power rotated about their vertical optical axes by 20°. 

Figures 14(b) and (c) show the resulting mean surface power and astigmatism contours after subjecting the lens 
elements to aspherisation of the front surface and a full toric back surface correction. 
Figures 1 5 and 1 6 illustrate a series of laminate optical plus (+) lens elements. 
Figure 17 illustrates a laminate optical minus (-) lens element. 

Figure 18 illustrates a laminate or integral surfaced minus lens element wherein the thickness of the laminated 
fhefinal lens °' ^ ^ e " ng the SiZe ° f ,he 0ptical zone of 

Figures 19 and 20 illustrate optical lens elements including a temporal generally piano extension of modified cur- 
Figures 21 to 29 illustrate plus and minus optical lens elements whose front surfaces are described by the expres- 



sag = SAG R< R0, 



sag = SAG + DSAG R> R0 

and form both an optical zone giving the required Rx correction and a peripheral temporal zone with a simple 
spherical or tone back surface. H 
Figure 21 shows a plus lens of power +2 Dioptres with a piano temporal extension 

Figures 22 and 23 show plus lenses of power + 4 Dioptres. That in Figure 22 has a smooth transition of power to 
a p.ano temporal extension, being designed with the parameter N = 2. The lens in Figure 23 has a less desirable 
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discontinuity in front surface power, being designed with the parameter N = 1 . 

Figures 24 and 25 show lenses of power -4 Dioptres. That in Figure 24 has a smooth transition of power to a piano 
temporal extension, being designed with the parameter N = 2. The lens in Figure 25 has a less desirable discon- 
tinuity in front surface power, being designed with the parameter N = 1 . 

5 Figures 26 to 28 illustrate similar plus and minus optical lens elements created by blending two different surfaces 

of standard conic design but of different powers corresponding to the optic zone and the temporal extension. Like 
the lens shown in Figure 23, these lenses exhibit discontinuity of either tangential or sagittal curvature at the 
transition between the two design regions. This requires, in turn, that the surface be optimised, so far as is possible, 
by standard ray tracing techniques in order to minimise the astigmatism and blur introduced by the transitional 

10 region between the optic zone and the temporal extension. 

Figures 29 and 30 illustrate similar optical plus and minus lens elements including a generally piano temporal 
extension. 

EXAMPLE 1 

15 

[0097] An ophthalmic lens bearing a minus Rx is produced as follows: 

[0098] These lenses may be produced as stock lenses or provided via semi-finished blanks, as preferred. For a cast 
stock lens, the back mould will be unaltered from a conventional back mould for example of the Spectralite type. For 
a semi-finished blank, the rear ophthalmic surface is ground and polished per standard procedure. In both cases, the 
20 principal difference is that the front mould will have a periphery curved sharply to the torus design. A side-fill tube 
gasket would appear appropriate to both product forms. 

[0099] A semi-finished (S/F) blank is used normally to supply a range of scripts from each base curve as well as 
accommodating different pupillary distances (PD's) and different frame shapes and sizes. For all of these lens styles, 
a specific frame style may be used, so cut lens shape will not vary in a major way. Nevertheless, the S/F blank has to 
25 provide for the defined Rx range, the individual PD and the essential temporal extension curve. This curve is steeper 
the higher the minus script produced and steeper the larger the radius from optical center to temporal edge (i.e. the 
smaller the PD, all other factors constant). 

[0100] The geometry of a S/F blank is generally as illustrated in Figure 4. The front torus curve of the blank extends . 
down the outer edge by at least the depth required for the highest recommended minus power for that nominal base 
30 curve (including cylinder). It is not constant at all orientations. Each S/F blank is decentred to allow for a normal spread 
of PD's. The selection of a particular radius on the blank to be the horizontal meridian of the finished lens will define 
both the operable PD and the true power of the horizontal meridian. Blanks may be provided with ink markings and 
alignment callipers to allow correct orientation for surface edging. However edging does not remove the desired tem- 
poral curvature. 

35 [0101] A finished spherical power lens series are the exact parallel of the S/F blank sketched above, except that the 
rear surface are also optically finished. 

EXAMPLE 2 

40 [0102] An ophthalmic lens similar to that in Example 1 is produced, except that the geometric and optical centers of 
the lenses are not offset. Such lenses are used with a frame system that allows the PD to be set via the attachment 
of the lens to the frame supports, rather than by offsetting the geometric and optical centers of the lenses. 

EXAMPLE 3 

45 

[0103] Single point turning apparatus for generation of the required surfaces (both spheres and cyls). Alternatively 
flexible fining and polishing pads may be used to complete the optic zone surface to a good optical finish and a minimal 
buffing of the rear temporal "ledge" is sufficient. The torus segment of the resultant lens is translucent although free 
of generating marks. A gradient mirror coating over this area completes the Rx. 

50 

EXAMPLE 4 

[0104] An ophthalmic lens according to the present invention is laminated from a front and back wafer pair via a 
conventional lamination system, e.g. the Matrix™ system, United States Patents 5,187,505, 5,149,181 and 5,323,192 
55 to applicants, the entire disclosure if which is incorporated herein by reference. The interface curve in a laminating 
system needs to have rotational symmetry about the optical axis in order for the cyl axis to be selected according to 
the script. Accordingly lens wafers are prepared in which the geometric and optical centres of the lenses are not offset. 
[0105] The wafers are approximately 80 mm diameter with conventional optics in central zones of about 55 mm 
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diameter with temporal torus" edges that are more steeply curved. This is illustrated in Figures 5 and 6 The temporal 
extension effect ,s an excess sag of at leas. 10 to 15 mm. This is the critica. feature of the design concept; asymme, to 
edgmg of completed lenses creates the geometry aimed to conform to the brow. The nasal side of the edged lens is 
fully spherical while elsewhere, the excess sag reaches towards the brow around toward the temple 



EXAMPLE 5 



[0106] A series of lenses of piano or negative refractive power according to the present invention is produced from 
a conven,, , spherica| S/F b|ank of ^ form ^ jn Fjgure by ^ 9^ P «jn« produce from 

o he blank on an eccentnc tooling fixture so that the axis of revolution for generating and polishing the rea surface 

the ' S t 1 ,r ° m ,he :° mi , nal 3X18 °' ,He b ' ank bV an an9,e °» (Sa *> 20 ° ° r so - » opSS urfa e exac y 

T PO f T! r !f tHe fr ° nt SUrfaCe ° f the blank but centred ° n the o«set axis is produced on the rear 
concave surface of the blank This results in a true piano lens with separate optical and geometric axes. The form o 
he p ano lens ,s remin.scent of a lens to which base-in prism has been applied, as the nasal side of the lens ta th eke 
than the temporal side (Figures 8(a), 9(a) and 10(a)). There is strictly no prism applied, only that the piano ens Hs 
designed w.th the same optica, precision of any other part of the Rx range. The production of a Le piano w"h p operly 

SeT XluXsr 8Sary ^ b3Se eXamP ' e 9 ° i0PtreS a " d ab0V6 ' but iS -gS Z 

[0107] Next the piano lens is mounted via its rear surface to rotate eccentrically around the defined axis Then a 

S f ! bS,W f f n th,s s „ urface and ,he ° ri 9™< s^ace is the spherical power of the final Rx, with this newly proS uced 
optical surface defining the actual optical zone of the powered lens (Figure 7(b) and (c)). The piano ponton of S lens 
sunound.no the opt.cal zone provides the temporal extension required for lens according to the invent Thto ncreas 

Sol * 7 ^ ' S : nCreaSed ' Sh ° Wn in R9UreS 7 ,hr0U9h 10 for a " 4 Dioptre R * = *>r the exam^es n the 
Figures, the temporal extens.on increases from 88° to 98° temporal with base curve increasing from 8 to 12 Dtoptres 
The corresponding opt.c zone widths range from ±35° to ±45° with increasing base curve 

ZrL °tf V ; ° rd6r in WhiCh t " 0 ° PtiCa ' SUrfaCeS are Created ^ be reversed '» ^sired. This is generally 
he case when ,t .s necessary to apply cylinder to the rear surface for correction of astigmatism 

nolo! c P ' enSe f aCCOrdin9 10 the inventi0n ' the tront op,ical surfac a o« the S/F blank does not have a second 
22 ' mP0Sad UP °" rt . Rather ' ,he ^surface has compound form shown in Figure (11) for + 4 Dtoptre Rx 

Lbn,?M h I SUrfaCeS ° f th6Se lenS6S ' ■* CUrves (15 > + < 16 >" ( 17 W 18 > and (19 + (20), are generated 

about the optica axis us.ng computer controlled equipment such as a Coburn IQ generator or one of th seiS 

Z ESS 1 K theS a r i,ab,e ,0 lndUStry and are POliShed ,0 ophthalmic requirements by poling with lextofe 
or nflatab.e po shmg pads, as used in the industry. The optic zone is defined by the central optic on the rear surface 
of the finished lens. Its breadth ranges from ±35° to ±48° as base curve increases from 8 to 12 mop^ wilt the 
temporal reach grows from 87° to 98°. Clearly, the same technology can be used to create minus p SLe 2 
taming a simple front curve and designing a compound rear surface to suit. It is also understood thai ^Tof the surfaces 

US i h T ? e !T arted 3 Cy ' indriCal COmp ° nent <*■"■*» on the rea ' curves) to correct ast igmaSsm 
0110] In order to hm.t the total thickness of plus lenses, it is desirable to minimise the effect of the apparent base- 
n prism of the true plano lenses at these high base curves. The rear surface of the temporal extension of the Is 
lenses is therefore made shghtly higher in spherical power than the front curve so that the temporal T*ens on is of 
approximately constant thickness throughout. As a result, the temporal extension has slight negate p3 in the 
order of 0.25 Dioptres for the highest base curves (about 12 Dioptres). Such refractive power is no" notLabl o most 
wearers and we therefore refer to the temporal extension as "pseudo-piano" noticeaDle to most 

fmn^th A !l °' '! nS !f deS , Cribed in thiS 6Xamp,e may be pr0duced b * cas «n9 monomer within moulds shaped to 
impart the described surface forms after polymerization. In this case, the compound surfaces for both plus and minus 
Rx lenses are preferably placed at the back of the lens element. Those surfaces are then pmOuc^^^Z 
onthecorrespondmg back mould, facilitating the processof mould manufacture. In such a configuration p^Rx lenses 
and mmu. Rx enses will have the same front form so that the external appearance of the sungK wS 
of the prescript™ of the wearer. Cylinder for the correction of astigmatism may be IrtroducedLlarly to ^SSSv 
shaped back moulds oriented according to the desired prescription. Alternatively, mild cylinder up to 

Z££ th " 9r L nd ' ng and POliShin9 3 SeC ° ndary CUfVe 0n ,he front surf ace of a lens of the approSte 
sphencal power. This would su.t approximately 95% of cylindrical corrections for most populations. appr0pnate 

EXAMPLE 6A: A MINUS LENS 

I? ,0 " 0Win9 iS a " eXamP ' e ,hat d6SCribeS 3 lens element instructed according to the present invention 
[0113] A lens was constructed with Q°C pantoscopic tilt to achieve a prescribed through power of 3 0 Z ! and 0 00 
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D of cyl using the following curves (see Figure 12(a)). 

Spherical front curve of 6.00 D (1.530) 
Spherical back curve of 9.18 D (1.530) 

[01 14] This results in a lens with a distance vision correction such that 



Mean through power = 
Resultant on-axis optical cyl = 



-3.00 D 
0.00 D 



[0115) Rotate the lens in the temporal direction about the vertical optical axis by 20° (See figure 12(a)) 
[01 1 6] This gives the following optical results 



Mean through power = 


-3.33 D 


Resultant on-axis optical cyl = 


0.42 D @ 




90° 



[01 1 7] Figures 1 3(b) and (c) show the resulting mean surface power and astigmatism contours relative to lens surface 
coordinates. 



EXAMPLE 6B 



25 



35 



40 



45 



50 



[01 1 8] Full mean power correction. 

[0119] The back surface curve was adjusted to achieve full correction of the required mean through power of -3.00 
D. This results in the following optical results 





Back surface curvature = 


8.87 D (1.530) 




Mean through power = 


-3.00 D 


30 


Resultant on-axis optical cyl = 


0.36 D @ 90° 



[0120] Figures 12(d) and (e) illustrate the resulting mean power and astigmatism contours relative to lens surface 
coordinates. 

EXAMPLE 6C 

[0121] Full mean power and full astigmatism toric back surface correction. The back surface curve was adjusted to 
achieve full correction of the required mean through power of -3.00 D and also a toric back surface correction was 
applied to result in a full astigmatism correction. This results in the following optical results: 



■A 



Mean back surface curvature = 


8.87 D (1.530) 


Equatorial back surface power = 


8.69 D (1.530) 


Meridional back surface power = 


9.05 D (1 .530) Toric 0.36 D @ 0° 


Mean through power = 


-3.00 D 


Resultant on-axis optical cyl = 


0.00 D 



[0122] Figures 12(f) and (g) illustrate the resulting mean power and astigmatism contours relative to lens surface 
coordinates. 

EXAMPLE 6D 



[0123] Full mean power and partial toric back correction. 

[0124] The back surface curve was adjusted to achieve full correction of the required mean through power of -3.00 
D. A partial toric back surface correction was applied to balance the off-axis and on-axis astigmatic errors. This gives 
the following optical results. 
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Mean back surface curvature = 
Equatorial back surface power = 
Meridional back surface power = 
Mean through power = 
Resultant on-axis optical cyl = 



8.87 D (1.530) 
8.76 D (1.530) 

9.00 D (1.530) Toric 0.25 D @ 0° 
-3.00 D 
0.11 D @ 90° 



surface cSSlf 0 ^ 0) i,,UStrate ^ r6SU,,in9 3Sti9ma,iSm ™*« a " d mea " Power contours re.ative ,o .ens 
EXAMPLE 6E 

[0126] Partial mean power and partial toric back correction 

and on-axis as.igma.c eTO rs. iL rM * i„ KjS*""*" " 10 "» M 



Mean back surface curvature = 
Equatorial back surface power = 
Meridional back surface power = 
Mean through power = 
Resultant on-axis optical cyl = 



9.12 D (1.530) 
8.98 D (1.530) 

0.26 D (1 .530) Toric 0.27 D @ 0° 
-3.25 D 
0.12 D @ 90° 



Se cSEi® ^ ^ reSU ' ting aS,i9ma,iSm and «•« -tours relative to ,ens 

EXAMPLE 7A: A PLUS LENS 

E IT f "T 1 "? iS an eXamP ' e that deSCribeS a ,ens instructed according to the present invention 
Kne^ 

Spherical front curve of 6.00 D (1 .530) 
Spherical back curve of 2.92 D (1 .530) 

[0131] This results in a lens with a distance vision correction such that 



Mean through power = 


+3.00 D 


Resultant on axis optical cyl = 


0.00 D 



E2 x,° tate ' enS in the temp0ral direction about the vertl 'cal optical axis by 20= (see Fioure isi.n 
[01 33] This gives the following optical results ( 9 (a)) " 



Mean through power = 


+3.36 D 


Resultant on axis optical cyl = 


0.46 D @ 




90° 



o°rdinates Fi9UreS ^ "* ® *™ *» ^ mMn P0Wer a " d «■*»"""" contours re.ative to ,ens surface 



co- 



EXAMPLE 7B 

[01 35] Full mean power correction 
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Spherical front curvature = 


6.00 D (1.530) 


Back surface curvature = 


3.23 D (1.530) 


Mean through power = 


+3.00 D 


Resultant on axis optical cyl = 


0.41 D @ 90° 



[0137] Figures 13(d) and (e) illustrate the mean power and resulting astigmatism contours relative to lens surface 
coordinates. 

10 

EXAMPLE 7C 



[0138] Full mean power and full astigmatism toric front surface correction. The back surface curve was adjusted to 
achieve full correction of the required mean through power of +3.00 D and also a toric front surface correction was 
applied to result in a full astigmatism correction. This results in the following optical results: 



Mean back surface curvature = 


3.32 D (1.530) 


Equatorial front surface power = 


5.82 D (1.530) 


Meridional front surface power = 


6.18 D (1 .530) Toric 0.36 D @ 0° 


Mean through power = 


+3.00 D 


Resultant on axis optical cyl = 


0.00 D 



[0139] Figures 13(f) and (g) illustrate the mean power and resulting astigmatism contours relative to lens surface 
coordinate. 

25 

EXAMPLE 7D 



[0140] Full mean power and partial toric front correction. 

[0141] The back surface curve was adjusted to achieve full correction of the required mean through power of +3.00 
D. A partial toric front surface correction was applied to balance the off-axis and on-axis astigmatic errors. This gives 
the following optical results: 



Mean back surface curvature = 


3.32 D (1.530) 


Equatorial front surface power = 


5.91 D (1.530) 


Meridional front surface power = 


6.09 D (1 .530) Toric 0.18 D @ 0° 


Mean through power = 


+3.00 D 


Resultant on axis optical cyl = 


0.22 D @ 90° 



40 [01 42] Figures 1 3(h) and (i) illustrate the mean power and resulting astigmatism contours and mean power contours 
relative to lens surface coordinates. 



EXAMPLE 8 - Aspheric Minus Lens 



[01 43] Aspheric front surface and toric back surface corrected (see Figure 1 4(a)) The back surface was adjusted to 

achieve full correction of the required mean through power of -3.00 D and also a toric back surface correction was 

applied to result in a full astigmatic correction in a manner similar to Example 6C above. 

[0144] An aspheric front surface correction was applied to reduce off-axis astigmatic and power errors. 

[0145] This results in the following optical results: 



Mean back surface curvature = 


9.05 


D(G 


2> 1.530) 


Equatorial front surface power = 


8.67 


D(G 


1? 1.530) 


Meridional front surface power = 


9.05 


D(« 


D 1 .530) 


Mean through power = 


-3.00 D 




Resultant on axis optical cyl = 


0.00 


D 
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Aspheric front surface 

[0146] The height of the front surface at a radius, r, is given' by the formula: 

Z = a 0 r° + &1 r 1 + a 2 r 2 + a 3 r 3 + a 4 r 4 + a 5 r 5 + a 6 r 6 + a 7 r 7 + a 8 r 8 
where a 0 to a 8 are constant numerical coefficients. 

Base curve = 6.00 D 
a o = a i = a 3 = a s = a 7 = 0.0 



a 2 = 0.5660377 x10" 2 

a 4 - -0.19050 x10" 6 

a 6 = 0.65054 x10' 10 
a 8 = -0.17067 x 10~ 1 3 

[0147] Figures 14(b) and (c) illustrate the resulting mean power and astigmatism contours relative to lens surface 
co-ordinates. 

EXAMPLE 9 

Aspheric Surface Lens Element 

[0148] An optical lens element including a peripheral temporal zone was formed from a front 9 base aspheric piano 
element and a number of rear spherical plus lens elements laminated to the rear surface thereof 
[0149] The surfaces are defined utilising a standard mathematical approach. The surfaces have the characteristics 
specified in Table 1 below. 

[0150] The resulting lens element is illustrated schematically in Figure 15. 
EXAMPLE 10 

[0151] Example 9 was repeated utilising rear lens elements of the same refractive power (+4 and +6 Dioptres) but 
of reduced diameter. The optic zone of each is reduced in angular extent, while the overall laminated lenses are sub- 
stantially thinner. 

[0152] The surfaces are defined utilising a standard mathematical approach. The surfaces have the characteristics 
specified in Table 2 below. 

[0153] The resulting lens element is illustrated schematically in Figure 16. 
EXAMPLE 11 

[01 54] Example 9 was repeated utilising rear lens elements of -4 and -8 Dioptre refractive power, wherein the edges 
of these elements were angled parallel to the line of sight at those edges, or more steeply, so that the wearer experiences 
a sudden change from the optic zone to the piano temple extension without any intermediate optical transition or 
distortion. 

[0155] The surfaces are defined utilising a standard mathematical approach. The surfaces have the characteristics 
specified in Table 3 below. 

[0156] The resulting lens element is illustrated schematically in Figure 17. 
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EXAMPLE 12 

[0157] An optical lens element including a peripheral temporal zone was formed from a front 9D base aspheric front 
surface together a rear -4D and -8D base spherical rear surface. The rear surface may be formed either by lamination 
5 as described in example 1 above or may be integrally formed by cutting on an NC mill or on standard optical processing 
equipment with an additional final polishing step to round off the sharp edge which would otherwise exist at the boundary 
of the optic zone and the integral temple extension. 

[0158] The surfaces are defined utilising a standard mathematical approach. The surfaces have the characteristics 
specified in Table 4 below. 
10 [0159] The resulting lens element is illustrated schematically in Figure 18. 

EXAMPLE 13 

Torus Surface Lens element 

15 

[0160] An optical lens element is formed utilising a circular front surface and conic rear surfaces with a modified 
piano temporal extension. 

[0161] The front or rear surfaces may be formed from front and rear lens elements laminated together or may be 
integrally formed by cutting on an NC mill. 
20 [0162] The surfaces are defined utilising the modified mathematical formulae described above. 
[0163] The surfaces have the characteristics specified in Table 5 below. 
[0164] The resulting lens element is illustrated schematically in Figure 19. 

[01 65] Figure 20 illustrates a similar lens element to that in Figure 1 9. The surfaces have the characteristics specified 
in Table 6 below. 

25 [0166] It is noteworthy that the front piano described in this example has an optic zone and a temporal region of high 
curvature which together define a piano lens with essentially constant thickness from the central region through and 
including the temporal extension. This is an alternative and different approach to achieving the piano sunglass or safety 
glass lens attributes described in United States Patent No. 5,604,547 to Gentex. 

[01 67] A further aspheric front surface correction was applied to eliminate off-axis astigmatic and power errors within 
30 the piano element, similarly to Example 8 above. This gave the following: 



Central Front Curve = 


9.0 D (@ 1.4999) 


Mean Through power = 


0.1 x10" 2 D 


Resultant on axis optical cyl = 


0.1 x10- 2 D 


Maximum off-axis cyl = 


0.2 D 



[0168] For which the constant numerical co-efficients were 

a 0 = a 1 = a 2 = a 3 = a 5 = a 7 = 0.0 



a 2 = 0.849057 x10* 2 

45 

a 4 = 0.610000 x10* 6 



a fi = 0.150000 x10* 
so 6 

EXAMPLE 14 

[0169] Example 13 was repeated utilising 9 D design for the front surface of the optic zone and a 7 D circular back 
55 surface to define an integral lens element of through power +2 D. The front generating curve for the temporal extension 
was 4.5 D and resulted in a temporal zone with slight positive refractive power. 

[0170] The surfaces are defined utilising the modified mathematical approach described above with N=2 and a neg- 
ative value for the parameter a (- 1 .2). The surfaces have the characteristics specified in Table 7 below. 
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[0171] The resulting lens element is illustrated schematically in Figure 21 

[0172] Obviously the lens element may be rotated or decentred to improve cosmetic relationship with a wearer's 
face without the need to Introduce higher lens curvature -uonsmp wnn a wearer s 



EXAMPLE 15 



[0173] Example 14 was repeated utilising a front surface of 12.00 D for the optic zone and a back surface of 8 00 D 
was 4 25 a ' " * ^ °' +4 °° ° thr ° U9h ^ The *"* ° e ™ atir * Cu ™ for the tempor"ex«enst,n 

!"2 jr! h re ' Ultin9 T e ' ement is illus,rated in R 9 ure 22 ^ «s surface characteristics are specified in Table 8 
In this case the temporal extension changes smoothly from the power of the optic zone ( + 4.00 D) to piano. 

EXAMPLE 16 

E N-TrTher?h a W n a N a | ain t h ePeated Uti ' iSin9 * *"* 9eneratin9 CUrVe f ° r the tem P° ral extension °« «-00 D and 
setting n=i , rather than N=2 in the previous example of Figure 22 

!Sr«II e th reS , Ultin0 'T 6lement 13 illUStrated in R9Ure 23 and itS Surface characteristics are specified in Table 9 
In this case, the temporal extension is piano, the diameter of the optic zone is reduced. 

EXAMPLE 17 

[0177] Example 14 was repeated utilising a front surface of 4.50 D for the optic zone and a back surface of 8 50 D 
todefine an mtegra, lens element of -4.00 D through power. The front generating curve for ^ZTZ^on^ 

riSrJJ^Z^ 9 l6 . nS el6ment iS illUStra,ed in R9Ure 24 and its surface characteristics are specified in Table 10 
In this case the temporal extension changes smoothly from the power of the optic zone (-4.00 D) to piano. 

EXAMPLE 18 

seJna uT^VlTu a9ain ; epeated UtNisin 9 a ,ront aerating curve for the temporal extension of 1 1 .00 D and 
setting N=l , rather than N=2 in the previous example of Figure 24 

!n°!hiLr? h re ? Ultin9 T e ' ement iS iNUStrated in R ' 9ure 25 and lts surface characteristics are specified in Table 11 
In this case, the temporal extens.on is piano, the lens has a thinner centre and the diameter of the optic zone is Xcei' 



EXAMPLE 19 
Plus Lens 



lurfti nf « n n i f ? P J 6d Ut "' S,n9 3 fr ° nt aerating curve for the temporal extension of 8.00 D. A conic back 
surface of 8.0 D and a front surface of 11 .0 D was used to define a lens of through power of + 3 0 D and a aeneraSv 
piano temporal extension with a narrow edge thickness generally 
[0182] The resulting lens is illustrated in Figure 26. The lens exhibits a discontinuity at the transition between the 
two des.gn zones. The surface of Figure 26 has the characteristics specified in Table 12. 



EXAMPLE 20 



SIS! Th amPte „ 1 9 T reP f ted t0 Pr ° dUCe 3 +1 ° ° lenS Wi,h an 80 D base tem P° ra ' extension. 
[0184] The result.ng lens ,s illustrated in 



EXAMPLE 21 



!u!Je! Th! mPle „ 1 9 T reP f tGd t0 Pr ° dUCe 3 - 2 -° ° lens wi,h an 8 0 D base tem P° ral extension. 

[0186] The resulting lens ,s illustrated in Figure 28. The surface of Figure 28 has the characteristics specified in Table 
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EXAMPLE 22 

[0187] An optical lens element including a peripheral temporal zone was formed from a front +11 D base aspheric 
front surface and an +8 D base spherical back surface to provide a +3 D lens element. 
5 [0188] The curvature in the temporal region of the front surface is modified such that it corresponds to the curvature 
of the back surface, thus defining a piano temporal extension. 

[0189] The surfaces are designed utilising the modified mathematical formulae described above. Specifically, the 
lens element has a spherical or toric back surface whose curvature is chosen to conform with the wrap-around frame. 
The front surface of the lens element is an aspheric surface with three distinct zones. The central prescription region 

10 is developed to provide the desired through power and is optimised to minimise off-axis astigmatic and power errors. 
The front surface of the lens element at the periphery or temporal extension region is a sphere designed to give the 
lens in this region no through power (piano) as in a non-prescription sunlens. Between the inner and outer region the 
surface is developed from a polynomial spline whose purpose is to smoothly blend the central region with the periphery. 
Although the surface is designed as a full surface of rotation, only a portion of this surface is used in the actual frame. 

75 Accordingly the lens form may be manufactured in such a way that only part of the full surface of rotation is created 
prior to edging to fit the frame. 

[0190] The surfaces have the characteristics specified in Table 15 below. 
[0191] The resulting lens element is illustrated schematically in Figure 29. 

20 EXAMPLE 23 

[0192] Example 22 was repeated utilising a 5.0 D base aspherical front surface and an 8.0 D base spherical back 
surface to define a -3 D base lens element. 

[0193] The surfaces have the characteristics specified in Table 16 below. 
25 [0194] The resulting lens element is illustrated in Figure 30. 
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TABLE 1 

Polycarbonate ASL 



10 



ASPHERE 
SPHERES 



15 



20 



25 



30 



40 



45 



50 



55 



I B 


1 " 


A4 


A6 


A8 | 


r | 


D J 


8 


7.60E-03 


3.00E.07 


7.00E-11 


O.OOE+00 


65.75 


8.97 


3 


2.64E-03 


1.64E-08 


2.12E-13 


3.43E-18 


196.67 


3.00 


5 


4.24E-03 


7.61E-08 


2.73E-12 


1.23E-16 


118.00 


5.00 


8.97 


7.60E-03 


4.39E-07 


5.08E-11 


7.33E-15 


65.77 


8.97 


I I 

-50 1 


8ASL | 


3 I 


5 I 


8.97 | 



-45 
-40 
-35 
-30 
-25 
-20 
-20 
-15 
-10 
-5 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 



7.138 




8.740 


8.739 


4.887 


6.436 


7.542 


6.436 


3.094 


5.861 


6.570 


4.614 


3.094 


5.861 


6.570 


4.614 


1.727 


5.414 


5.820 


3.233 


0.763 


5.095 


5.287 


2.265 


0.190 


4.905 


4.969 


1.690 


0.000 


4.841 


4.863 


1.500 


0.190 


4.905 


4.969 


1.690 


0.763 


5.095 


5.287 


2.265 


1.727 


5.414 


5.820 


3.233 


3.094 


5.861 


6.570 


4.614 


4.887 


6.438 


7.542 


6.436 


7.138 




8.740 


8.739 


9.894 






11.581 


13.221 






15.043 


17.210 






19.240 
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TABLE 2 

Polycarbonate ASL 





B 


A2 


A4 


A6 


A8 


r 


D 


ASPHERE 


8 


7.60E-03 


3.00E.07 


7.00E-11 


O.OOE+00 


65.75 


8.97 


SPHERES 


3 


2.54E-03 


1.64E-08 


2.12E-13 


3.43E-18 


196.67 


3.00 




5 


4.24E-03 


7.61 E-08 


2.73E-12 


1.23E-16 


118.00 


5.00 




8.97 


7.60E-03 


4.39E-07 


5.08E-11 


7.33E-15 


65.77 


8.97 




R 






8ASL 


3 


5 


8.97 



-50 
-45 
-40 

-35 



-30 


7.138 






8.739 


-25 


4.887 




6.179 


6.436 


-20 


3.094 


4.520 


5.207 


4.614 


-20 


3.094 


4.520 


5.207 


4.614 


-15 


1.727 


4.073 


4.457 


3.233 


-10 


0.763 


3.754 


3.924 


2.265 


-5 


0.190 


3.564 


3.606 


1.690 


0 


0.000 


3.500 


3.500 


1.500 


5 


0.190 


3.564 


3.606 


1.690 


10 


0.763 


3.754 


3.924 


2.265 


15 


1.727 


4.073 


4.457 


3.233 


20 


3.094 


4.520 


5.207 


4.614 


25 


4.887 




6.179 


6.436 


30 


7.138 






8.739 


35 


9.894 






11.581 


40 


13.221 






15.043 


45 


17.210 






19.240 
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TABLE 3 



10 



15 



Polycarbonate ASL 

ASPHERE 
SPHERES 1 



A2 



A4 



A6 



13 1.10E-02 1.34E-06 3.25E-10 
8.97 7.60E-03 4.39E-07 5.08E-11 



A8 | 




D 


O.OOE+00 


65.75 


8.97 


6.44E-13 


34.71 


17.00 


9.85E-14 


45.38 


13.00 


7.33E-15 


65.77 


8.97 





I R I I 


| 8ASL | 


17 


13 1 


8.97 




-50 










20 


-45 
-40 
-35 










25 


-30 


7.138 




12.800 


8.239 




-25 


4.887 




9.002 


5.936 




-20 


3.094 


7.758 


6.144 


4.114 


30 


-20 


3.094 


7.837 


6.144 


4.114 




-15 


1.727 


4.909 


4.050 


2.733 




-10 


0.763 


2.972 


2.615 


1.765 


35 


-5 


0.190 


1.862 


1.776 


1.190 




0 


0.000 


1.500 


1.500 


1.000 




5 


0.190 


1.862 


1.776 


1.190 


40 


10 


0.763 


2.972 


2.615 


1.765 




15 


1.727 


4.909 


4.050 


2.733 




20 


3.094 


7.837 


6.144 


4.114 


45 


25 


4.887 




9.002 


5.936 




30 


7.138 




12.800 


8.239 




35 


9.894 






11.081 


50 


40 
45 


13.221 
17.210 






14.543 
18.740 



55 
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TABLE 4 



Polycarbonate ASL 





B 


A2 


M 


A6 


A8 


r 


D 


ASPHERE 


8 


7.60E-03 


3.00E.07 


7.00E-11 


0.00E+00 


65.75 


8.97 


SPHERES 


17 


1.44E-02 


2.99E-08 


1.24E-09 


6.44E-13 


34.71 


17.00 




13 


1.10E-02 


1.34E-06 


3.25E-10 


9.85E-14 


45.38 


13.00 




8.97 


7.60E-03 


4.39E-07 


5.08E-11 


7.33E-15 


65.77 


8.97 



R 






8ASL 


17 


13 


8.97 



.50 
-45 
-40 

-35 



-30 


7.138 


10.733 


10.794 


8.329 


-25 


4.887 


9.038 


9.002 


5.936 


-20 


3.094 


7.758 


6.144 


4.114 


-15 


1.727 


4.809 


4.050 


2.733 


-10 


0.763 


2.972 


2.615 


1.765 


-5 


0.190 


1.862 


1.776 


1.190 


0 


0.000 


1.500 


1.500 


1.000 


5 


0.190 


1.862 


1.776 


1.190 


10 


0.763 


2.972 


2.615 


1.765 


15 


1.727 


4.101 


4.050 


2.733 


20 


3.094 


7.837 


6.144 


4.114 


25 


4.887 


9.036 


9.002 


5.936 


30 


7.138 


10.733 


10.794 


8.239 


35 


9.894 


12.872 


12.997 


11.081 


40 


13.221 


16.117 


15.821 


14.543 


45 


17.210 


19.360 


19.378 


18.740 
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TABLE 5 







Hiahlv Curved WraD Around Plann I ah* Fiement 
























I B 


A2 


A4 


A6 


| A8 




I D I 


Front Asphere 


9 


7.60E-03 


3.00E-07 


7.00E-11 


0.00E+00 


65.75 


8 97 

W» sf 9 


Back 




9 


7.63E-03 


4.44E-07 


5.16E-11 


7.51 E-15 


65.56 


9.00 


Temples 


20 


0.O0E+0O 


4.87E-07 


2.80E-09 


2.01 E-12 


0.00 










Sag = SAG + aSAG N 






R0 


R 


9 


Saa1 


Sag2 I 




a1 


N 


a2 


-22.5 












12 




15 


-22.5 












12 1 


15 


-22 5 












12 1 


15 


-22.5 


-35 


9 894 


11 4fi3 
1 I .tow 


13.542 




12 1 


15 


-22 5 


-30 

"WW 


7 138 

I.I WW 


7 379 


8.978 




12 1 


15 


-22.5 


-25 


4 887 




6.439 




12 1 


15 


-22 5 


-20 


3.094 


3 094 

w. ww*r 


4.625 




12 1 


15 


-22.5 


-20 


3.094 


3 094 


4.625 




12 1 


15 


-22.5 


-15 


1.727 


1 727 


3.239 




12 1 


15 


-22.5 


-10 


0.763 


0 763 

W.f WW 


2.267 




12 1 


15 


-22.5 


-5 


0.190 


0190 

W, I WW 


1.691 




12 1 


15 


-22.5 


0 


0 000 

w.www 


0 000 

V.Uww 


1.500 




12 1 


15 


22.5 


5 


0.190 


0 100 

wi IWW 


1.691 




12 1 


15 


22.5 


10 


0.763 


0.763 


2.267 




12 1 


15 


22.5 


15 


1.727 


1.727 


3.239 




12 1 


15 


22.5 


20 


3.094 


3.094 


4.625 




12 1 


15 


22.5 


25 


4.887 


4.889 


6.439 




12 1 


15 


22.5 


30 


7.138 


7.329 


8.978 




12 1 


15 


22.5 


35 


9.894 


11.463 


13.562 




12 1 


15 


22.5 


40 


13.221 


19.877 


23.420 




12 1 


15 
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TABLE 6 

Highly Curved Wrap Around Piano Lens Element 







B 


A2 


A4 


A6 


A8 


r 


0 


Front Asphere 


9 


7.60E-03 


3.00E-07 


7.00E-11 


0.00E+00 


65.75 


8.97 


Back 




9 


7.63E-03 


4.44E-07 


5.16E-11 


7.51 E-15 


65.56 


9.00 


Temples 


9 


7.63E-03 


4.44E-07 


5.16E-11 


7.51E-15 


65.56 


9.00 










Sag = SAG + a SAG N 








R0 


R 


g 


way 1 


Sag2 




u 1 


N 


(U 


-25 










2 


2 


2.0 


-25 










2 


•> 
2 


2.D 


-25 










2 




2.0 


-25 


-35 


ft OQA 

9.894 


A A (\JA 

1 l.OYl 


13.053 


2 


2 


2.5 


-25 


-30 


f .loo 


(xl 1 


8.830 


2 


2 




•25 


-25 


4.00Y 


LOO/ 


6.436 


2 






-25 


-20 






4.625 


2 


2 


2.9 


-25 


-20 


Q ft ft* 


0.U94 


4.625 


2 


9 
2 


9 *? 


-25 


-15 




1 797 


3.239 


•> 
2 


2 




-25 


-10 


n 7«^ 


n 7M 

U. / DO 


2.267 


& 


9 




-25 


-5 


n ion 


n ion 


1.691 


O 


O 

4* 


2 5 


-25 


0 


n nnn 


n nnn 


1.500 




O 


2 S 


25 


5 


n ion 


0 100 


1.691 




9 


2 5 


25 


10 


0.763 


0.763 


2.267 




2 


2.5 


25 


15 


1.727 


1.727 


3.239 


2 


2 


2.5 


25 


20 


3.094 


3.094 


4.625 


2 


2 


2.5 


25 


25 


4.887 


4.887 


6.436 


2 


2 


2.5 


25 


30 


7.138 


7.211 


8.830 


2 


2 


2.5 


25 


35 


9.894 


11.071 


13.092 


2 


2 


2.5 


25 


40 


13.221 


19.271 


22.662 


2 


2 


2.5 



25 
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10 



Front Surface 

Back Surface 
Front temples 



TABLE 7 



I B 


I « | 


A4 


A6 


A8 


r 


D 


9 


7.63E-03 


4.44E-07 


5.16E-11 


7.51 E-15 


65.56 


9.00 


9 


7.63E-03 


4.44E-07 


5.16E-11 


7.51E-15 


65.56 


9.00 


7 


5.93E-03 


2.09E-07 


1.47E-11 


1.29E-16 


84.29 


7.00 


5.75 


4.87E-03 


1.16E-07 


5.49E-12 


3.26E-16 


102.61 


5.75 



15 



20 



Center Thickness 2.61 
(mm) 

Edge Thickness 1,00 
(40 mm) 





| RO | 


R | 


9 1 


9 I 


7 I 


0SA6 | 


sag j 


a 


I N I 


25 


•23.25 


-50 




22.94 




3.55 




-1 


2 


-23.25 


-45 




17.82 




2.33 




-1 


2 




-23.25 


•40 




13.60 




1.38 




-1 


2 


30 


-23.25 


-35 




10.12 




0.67 




-1 


2 


-23.25 


-30 




7.27 




0.22 




-1 


2 




-23.25 


-25 


4.95 


4.95 


6.40 


0.01 




-1 


2 




-23.25 


-20 


3.13 


3.13 


5.02 


0.05 




-1 


2 


35 


-23.25 


-20 


3.13 


3.13 


5.02 


0.05 




-1 


2 




-23.25 


-15 


1.74 


1.74 


3.96 


0.33 




-1 


2 




-23.25 


-10 


0.77 


0.77 


3.21 


0.86 




-1 


2 


40 


-23.25 


-5 


0.19 


0.19 


2.76 


1.64 




-1 


2 




-23.25 


0 


0.00 


0.00 


2.61 


2.67 




-1 


2 




-23.25 


5 


0.19 


0.19 


2.76 


3.97 




-1 


2 


45 


-23.25 


10 


0.77 


0.77 


3.21 


5.54 




-1 


2 




-23.25 


15 


1.74 


1.74 


3.96 


7.40 




-1 


2 




-23.25 


20 


3.13 


3.13 


5.02 


9.56 




-1 


2 


50 


-23.25 


25 


4.95 


4.95 


6.40 


0.01 


4.95 


-1 


2 




-23.25 


30 


7.27 


7.27 


8.13 


0.22 


7.22 


-1 


2 




-23.25 


35 




10.12 


10.22 


0.89 


9.33 


-1 


2 


55 


-23.25 


40 




13.60 


12.70 


1.38 


11.71 


-1 


2 
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TABLE 8 





B 


A2 


M 


A6 


A8 


r 


D 


Front Surface 


12 


1.02E-02 


1.05E-06 


2.18E-10 


5.62E-14 


49.17 


12.00 




12 


1.02E-02 


1.05E-06 


2.18E-10 


5.62E-14 


49.17 


12.00 


Back Surface 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.74 


8.00 


Front temples 


4.25 


3.60E-03 


4.67E-08 


1.21E-12 


3.93E-17 


138.82 


4.25 



Center Thickness 4.55 
(mm) 

Edge Thickness 0.91 
(40 mm) 



RO 


R 


12 


12 


8 


DSAG 


sag 


a 


N 


-17.5 


-50 




37.59 




3.86 




-1.425 


2 


-17.5 


-45 




27.66 




2.75 




-1.425 


2 


-17.5 


-40 




20.22 




1.84 




-1.425 


2 


-17.5 


-35 




14.56 




1.11 




-1.425 


2 


-17.5 


-30 




10.20 




0.56 




-1.425 


2 


-17.5 


-25 


6.83 


6.83 


8.92 


0.20 




-1.425 


2 


-17.5 


-20 


4.25 


4.25 


7.31 


0.02 




-1.425 


2 


-17.5 


-20 


4.25 


4.25 


7.31 






-1.425 


2 


-17.5 


-15 


2.34 


2.34 


6.09 






-1.425 


2 


-17.5 


-10 


1.03 


1.03 


5.23 






-1.425 


2 


-17.5 


-5 


0.25 


0.25 


4.72 






-1.425 


2 


-17.5 


0 


0.00 


0.00 


4.55 






-1.425 


2 


-17.5 


5 


0.25 


0.25 


4.72 






-1.425 


2 


-17.5 


10 


1.03 


1.03 


5.23 






-1.425 


2 


-17.5 


15 


2.34 


2.34 


6.09 






-1.425 


2 


-17.5 


20 


4.25 


4.25 


7.31 


10.02 




-1.425 


2 


-17.5 


25 


6.83 


6.83 


8.92 


0.20 


6.77 


-1.425 


2 


-17.5 


30 




10.20 


10.93 


0.56 


9.75 


-1.425 


2 


-17.5 


35 




14.56 


13.38 


1.13 


12.73 


-1.425 


2 


-17.5 


40 




20.22 


16.33 


1.84 


15.42 


-1.425 


2 
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10 



Front Surface 

Back Surface 
Front Temples 



TABLE 9 



1 B 


A2 


A4 


A6 


A8 


1 ' 1 


D J 


12 


1.02E-02 


1.05E-06 


2.18E-10 


5.62E-14 


49.17 


12.00 


12 


1.02E-02 


1.05E-06 


2.18E-10 


5.62E-14 


49.17 


12.00 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.75 


8.00 


12 


O.0OE+00 


1.05E-06 


2.18E-10 


5.62E-14 




0.00 



15 



Center Thickness (mm) 4.55 
Edge Thickness (40mm) 0.84 



20 


R0 


R 


12 


12 


8 I 


OSAG | 


sag 


| « , N | 




-15 


-50 




37.59 




2.10 




' -10 ' 1 ' 




-15 


-45 




27.66 




1.05 




-10 1 


25 


-15 


-40 




20.22 




0.47 




-10 1 


-15 


-35 




14.56 




0.18 




-10 1 




-15 


-30 




10.20 




0.06 




-10 1 


30 


-15 


-25 


6.83 


6.83 


8.92 


0.01 




-10 1 


-15 


-20 


4.25 


4.25 


7.31 






-10 1 




-15 


-20 


4.25 


4.25 


7.31 






-10 1 


35 


-15 


-15 


2.34 


2.34 


6.09 






-10 1 


-15 


-10 


1.03 


1.03 


5.23 






-10 1 




-15 


-5 


0.25 


0.25 


4.72 






-10 1 


40 


-15 


0 


0.00 


0.00 


4.55 






-10 1 


-15 


5 


0.25 


0.25 


4.72 






-10 1 




-15 


10 


1.03 


1.03 


5.23 






-10 1 




-15 


15 


2.34 


2.34 


6.09 






-10 1 


45 


-15 


20 


4.25 


4.25 


7.31 






-10 1 




-15 


25 


6.83 


6.83 


8.92 


0.01 


6.72 


-10 1 




-15 


30 




10.20 


10.93 


0.06 


9.64 


-10 1 


50 


-15 


35 




14.56 


13.38 


0.18 


12.73 


-10 1 




-15 


40 




20.22 


16.33 


0.47 


15.50 


-10 1 



55 
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TABLE 10 





B 


A2 


A4 


A6 


A8 


r 


D 


Front Surface 


4.5 


3.81 E-03 


5.55E-08 


1.61E-12 


5.87E-17 


131.11 


4.50 




4.5 


3.81 E-03 


5.55E-08 


1.61E-12 


5.87E-17 


131.11 


4.50 


Back Surface 


8.5 


7.20E-03 


3.74E-07 


3.88E-11 


5.03E-15 


69.41 


8.50 


Front Temples 


2.5 


2.12E-03 


9.51 E-09 


8.54E-14 


9.58E-19 


236.00 


2.50 



Center Thickness (mm) 1 
Edge Thickness 4.51 
(40mm) 



R0 


R 


4.5 


4.5 


8.5 


DSAG 


sag 


a 


N 


-15 


-50 




9.91 




2.61 




1.65 


2 


-15 


-45 




7.96 




1.91 




1.65 


2 


-15 


-40 




6.25 




1.33 




1.65 


2 


-15 


-35 




4.76 




0.85 




1.65 


2 


-15 


-30 




3.48 




0.48 




1.65 


2 


-15 


-25 


2.41 


2.41 


5.66 


0.21 




1.65 


2 


-15 


-20 


1.53 


1.53 


3.94 


0.05 




1.65 


2 


-15 


-20 


1.53. 


1.53 


3.94 


0.05 




1.65 


2 


-15 


-15 


0.86 


0.86 


2.64 


0.00 




1.65 


2 


-15 


-10 


0.38 


0.38 


1.72 


0.05 




1.65 


2 


-15 


-5 


0.10 


0.10 


1.18 


0.21 




1.65 


2 


-15 


0 


0.00 


0.00 


1.00 


0.48 




1.65 


2 


-15 


5 


0.10 


0.10 


1.18 


0.85 




1.65 


2 


-15 


10 


0.38 


0.38 


1.72 


1.33 




1.65 


2 


-15 


15 


0.86 


0.86 


2.64 


1.91 




1.65 


2 


-15 


20 


1.53 


1.53 


3.94 


2.61 




1.65 


2 


-15 


25 


2.41 


2.41 


5.66 


0.21 


2.48 


1.65 


2 


-15 


30 




3.48 


7.82 


0.48 


3.85 


1.65 


2 


-15 


35 




4.76 


10.47 


0.85 


5.95 


1.65 


2 


-15 


40 




6.25 


13.67 


1.33 


9.16 


1.65 


2 
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w 



TABLE 11 



Front Surface 


B 


A2 


M 


A6 




r 


! M 


4.5 


3.81E-03 


5.55E-08 


1.61E-12 


5.87E-17 


131.11 


4.50 




4.5 


3.81E-03 


5.55E-08 


1.61E-12 


5.87E-17 


131.11 


4.50 


Back Surface 


8.5 


7.20E-03 


3.74E-07 


3.88E-11 


5.03E-15 


69.41 


8.50 


Front Temples 


11 


O.OOE+00 


8.10E-07 


1.41E-10 


3.06E-14 




0.00 



15 



Center Thickness (mm) 1 
Edge Thickness 3.95 
(40mm) 



20 


I — 57) — I 






4.5 I 


8.5 I 


DSAG | 


sag 


I « 


I N I 




•10 


•50 




9.91 




1.54 




10 




25 


• JO 


-45 




7.96 




0.78 




10 


1 


-1*5 
* lO 


-4u 

-3D 




6.25 
4.76 




0.36 
0.14 




10 
10 


1 
1 


30 


-1*5 


•ou 




3.48 




0.04 




10 




-15 


-25 


2.41 


2.41 


5.66 


0.01 




10 






-15 


-20 


1.53 


1.53 


3.94 


0.00 




10 






-15 


-20 


1.53 


1.53 


3.94 


0.00 




10 




35 


-15 


-15 


0.86 


0.86 


2.64 


0.00 




10 






-15 


-10 


0.38 


0.38 


1.72 


0.00 




10 






-15 


-5 


0.10 


0.10 


1.18 


0.01 




10 




40 


-15 


0 


0.00 


0.00 


1.00 


0.04 




10 






-15 


5 


0.10 


0.10 


1.18 


0.14 




10 






-15 


10 


0.38 


0.38 


1.72 


0.36 




10 




45 


-15 


15 


0.86 


0.86 


2.64 


0.78 




10 






-15 


20 


1.53 


1.53 


3.94 


1.54 




10 






-15 


25 


2.41 


2.41 


5.66 


0.01 


2.41 


10 




50 


-15 


30 




3.48 


7.82 


0.04 


3.83 


10 






-15 


35 




4.76 


10.47 


0.14 


6.07 


10 






-15 


40 




6.25 


13.67 


0.36 


9.73 


10 
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LensRx 
Center Depth 
Edge Thickness 
Center Thickness 



3.00 
2.10 
1.00 
3.10 



TABLE 12 
Index 

Extension Power 
Optic Diameter 



1.59 

0 

0 





D 
D 


An 


AO 




AO 


AO 


r 


D 


Center 


4 4 nA 

11.00 


-3.00 


9.32E-03 


8.19E-07 


1.41E-10 


3.06E-14 


53.64 


11.00 


Optic 




















10.75 


-2.83 


9.11E-03 


7.56E-07 


1.26E-10 


2.60E-14 


54.88 


1075 




10.50 


-2.55 


8.00E-03 


7.05E-07 


1.12E-10 


4»*4» 1 I*t 


56 19 






10.25 


-2.48 


8.69E-03 


6.55E-07 


9.89E-11 


1.87E-14 


57.56 


10.25 




10.00 


-2.30 


8.47E-03 


6.09E-07 


8.74E-11 


1.57E-14 


59.00 


10.00 




9.75 


-2.13 


8.26E-03 


5.64E-07 


7.70E-11 


1.31 E-14 


60.51 


9.75 




9.50 


-1.95 


8.05E-03 


5.22E-07 


6.76E-11 


1.10E-14 


62.11 


9.50 




9.25 


-1.78 


7.84E-03 


4.82E-07 


5.92E-11 


9.09E-15 


63.78 


9.25 




9.00 


-1.60 


7.63E-03 


4.44E-07 


5.16E-11 


7.51E-15 


65.56 


9.00 




8.75 


-1.43 


7.42E-03 


4.08E-07 


4.48E-11 


6.16E-15 


67.43 


8.75 




8.50 


-1.25 


7.20E-03 


3.74E-07 


3.88E-11 


5.03E-15 


69.41 


8.50 




8.25 


-1.08 


6.99E-03 


3.42E-07 


3.34E-11 


4.08E-15 


71.52 


8.25 


Extension 


8.00 


-0.90 


6.78E-03 


3.12E-07 


2.86E-11 


2.29E-15 


73.75 


8.00 


Frame 

Back 

Optic 


8.00 
8.00 


0.10 
0.10 


8.78E-03 
6.78E-03 


3.12E-07 
3.12E-07 


2.86E-11 
2.86E-11 


3.29E-15 
3.29E-15 


73.75 
73.75 


8.00 
8.00 
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Table 12 continued 



I s * I 


Front 


Frame 


Back I 




R 


Xtn 


11.0 


8 


8 




-30.00 




6.169 


6.477 


6.477 




-25.00 




3.182 


4.467 


4.467 




-20.00 




0.868 


2.864 


2.864 




-15.00 




-0.860 


1.642 


1.642 




-10.00 




-2.060 


0.781 


0.781 




-5.00 




-2.766 


0.270 


0.270 




0.00 




-3.000 


0.100 


0.100 




5.00 




-2.766 


0.270 


0.270 




10.00 




-2.060 


0.781 


0.781 




15.00 




-0.860 


1.642 


1.642 




20.00 


0.868 


0.868 


2.864 


2.864 


Thickness 


25.00 


3.182 


3.199 


4.467 


4.467 


1.268 


25.07 


3.218 


3.252 


4.492 


4.492 


1.240 


25.28 


3.329 


3.372 


4.567 


4.567 


1.195 


25.63 


3.516 


3.555 


4.695 


4.695 


1.140 


26.11 


3.783 


3.798 


4.877 


4.877 


1.079 


26.74 


4.137 


4.099 


5.117 


5.117 


1.018 


27.50 


4.584 


4.457 


5.419 


5.419 


0.962 


28.40 


5.134 


4,872 


5.789 


5.789 


0.917 


29.44 


5.80 


5.343 


6.233 


6.233 


0.890 


30.63 


6.595 


5.871 


6.759 


6.759 


0 888 


31.94 


7.539 


6.455 


7.377 


7.377 


0.922 


33.40 


8.652 


7.097 


8.097 


8.097 


1.000 


35.00 


9.963 


7.933 


8.933 


8.933 


1.000 


40.00 


14.766 


10.884 


11.884 


11.884 


1.000 


45.00 


20.882 


14.400 


15.400 


15.400 


1.000 


50.00 




18.573 


19.573 


19.573 
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TABLE 13 

LensRx 1.0 Extension Power 0.00 

Center Thickness 2.43 Optic Diameter 60 

Edge Thickness 1000 Spectacle Aperture 85 

Material: Polycarbonate 





B 


A2 


A4 


A6 


A8 


r 


D 


Front Optic 


9.0 


7.63E-03 


4.44E-07 


5.16E-11 


7.51E-15 


65.56 


9.00 


Extension 


8 


6.78E-03 


3.13E-07 


2.86E-11 


3.29E-15 


73.75 


8.00 


Frame 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.75 


8.00 


Back Optic 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.75 


8.00 



Sag 


Back 


Front 


Extn 


Frame 


R 


8.00 


9.0 


6 


8 


-50 










-45 










•40 










-35 










-30 










-25 


4.4965103 


2.6540148 




3.8665103 


•20 


2.8936411 


0.8220304 




2.2636411 


•20 


2.8936411 


0.8253341 




22636411 


-15 


1.6715342 


-0.560829 




1.0415342 


-10 


0.8111113 


-1.532799 




0.1811113 


-5 


0.2996867 


-2.109044 




-0.330313 


0 


0.13 


-2.3 




-0.5 


5 


0.2996867 


-2.109044 




-0.330313 


10 


0.8111113 


-1.532799 




0.1811113 


15 


1.6715342 


-0.560829 




1.0415342 


20 


2.8936411 


0.8253341 




Z2636411 


25 


4.4965103 


2.6540148 




3.8665103 


30 


6.5071492 


4.9663551 


6.5071492 


5.8771492 


35 


8.9627803 


7.9627803 


8.9627803 


8.3327803 


40 


11.914111 


10.914111 


11.914111 


11.284111 
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Lens Rx -2.0 

Center Thickness 1 

Edge Thickness 2.75 

Base Curve 6.5 



TABLE 14 

Extension Power -0.50 

Optic Diameter 55 

Spectacle Aperture 70 
Material: Polycarbonate 



Front Optic 


B 




A4 


A6 


A8 




D 


6.5 


5.51 E-03 


1.67E-07 


1.01E-11 


7.69E-16 


90.77 


6.50 


Extension 


8.5 


7.20E-03 


3.74E-07 


3.88E-11 


5.03E-15 


69.41 


8.50 


Frame 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.75 


8.00 


Back Optic 


8 


6.78E-03 


3.12E-07 


2.86E-11 


3.29E-15 


73.75* 


8.00 




Sag 


Extension 


Front 


Back I 


Frame j 






R 


8.00 


6.5 


8.5 


8 



-50 
-45 
-40 
-35 
-30 
-25 
-20 
-20 
-15 
-10 

-5 

0 

5 

10 
15 
20 
25 
30 
35 
40 



3.5106816 5.6583626 4.3665103 

2.2301528 3.9437713 2.7636411 

2.230802 3.9437713 2.7636411 

1247986 3.9437713 2.7636411 

0.5525291 1.724116 1.5415342 

0.1378165 1.180319 0.1696867 

0 1 o 

0.1378165 1.180319 0.1696867 

0.5525291 1.724116 0.6811113 

1.247986 2.6401398 1.5415342 

2.230802 3.9437713 2.7636411 

3.5105103 3.5103816 3.6583626 4.3665103 

5.5211492 5.4609142 7.8173879 6.3771492 

7.9767803 7.9767803 10.467686 8.8327803 

10.928111 10.928111 13.674148 11.784111 



34 



EP 0 900 403 B1 



TABLE 15 

Lens radius 
40.0 



10 



15 



20 



25 



30 



35 



40 



Front surface 

number of polynomial pieces 
Degree of Polynomial 3 

Front surface (piece 1) 
Degree of polynomial 8 

Coefficients of optically optimised central surface asphere applies from r = 0 to r ; 

20 . 

+0.00000D+00 0 
+0.00000D+00 1 
+1.03280D-02 2 
+0.00000D+00 3 
+1.26810D-06 4 
+0.OOOO0D+00 5 
+3.00100D-10 6 
+0.0O0OOD+00 7 
+1.82900D-13 8 



Blend radius (1-2) 
20 

Front surface (piece 2) 
Degree of polynomial 3 



35 



10 



15 



20 



25 



40 



45 



SO 
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Spline polynomial blending inner aspheric to outer sphere applies from r = 20 to r 
= 35 

-7.53462D+00 0 
+8.3681 9D-01 1 
-1.75540D-02 2 
+2.72230D-4 3 

Blend radius (2-3) 
35 

Front surface (piece 3) 
Degree of Polynomial 8 

Coefficients of outer sphere applies outside r = 35 



30 +2.10000D+00 0 
+0.O0OO0D+00 1 
+7.43494D-03 2 
35 +O.00000D+00 3 
+4.10992D-07 4 
+0.0O000D+0O 5 
+4.54379D-11 6 
+0.0000D+00 7 
+6.27934D-15 8 



Centre thickness 
3.1 

Back surface 

number of polynomial pieces 
1 
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Back surface (piece 1) 
Degree of Polynomial 8 

Coefficients of back surface sphere 

+3.10000D+00 

+0.00000D+00 

+7.54717D-03 

+0.OOO00D+O0 

+4.29885D-07 

+O.0O000D+0O 

+4.89723D-1 1 

+0.0OO00D+O0 

+6.97363D-15 



Radius 


Thickness 


sag (front) 


sag (back) 


zFront 


zBack 


TCrv 


0.00 


3.10 


0.00 


0.00 


0.00 


3.10 


10.95 


1.00 


3.10 


0.01 


0.01 


0.01 


3.11 


10.95 


2.00 


3.09 


0.04 


0.03 


0.04 


3.13 


10.95 


3.00 


3.07 


0.09 


0.07 


0.09 


3.17 


10.96 


4.00 


3.06 


0.17 


0.12 


0.17 


3.22 


10.96 


5.00 


3.03 


0.26 


0.19 


0.26 


3.29 


10.97 


6.00 


3.00 


0.37 


0.27 


0.37 


3.37 


10.99 


7.00 


2.96 


0.51 


0.37 


0.51 


3.47 


11.00 


8.00 


2.92 


0.67 


0.48 


0.67 


3.58 


11.02 


9.00 


2.87 


0.85 


0.61 


0.85 


3.71 


11.03 


10.00 


2.81 


1.05 


0.76 


1.05 


3.86 


11.05 


11.00 


2.75 


1.27 


0.92 


1.27 


4.02 


11.08 


12.00 


2.68 


1.51 


1.10 


1.51 


4.20 


11.10 


13.00 


2.60 


1.78 


1.29 


1.78 


4.39 


11.13 


14.00 


2.52 


2.08 


1.50 


2.08 


4.60 


11.17 
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J Radius 


I Thickness 
l 


sag (front) 


sag (back) 


zFront 




1 L*fV 


15.00 


2.43 


2.39 


1.72 


2 39 


4 ft9 


1 1 on 


16.00 


2.33 


2.73 


1.96 


2.73 


5 OA 




17.00 


2.22 


3.10 


2.22 


3 10 


*s **9 


4 4 Oft 
11. Z9 


18.00 


2.10 


3.49 


2 49 


3 4Q 


o.oy 


4 4 *i A 

1 1.34 


19.00 


1.97 


3.91 


2 78 


*\ Q1 


O.OO 


4 4 *%f\ 

11.39 


20.00 


1.83 


4.36 


^ no 




C 4A 

6.19 


-0.97 


21.00 


1.70 


4 82 


^ 49 


a no 


6.52 


-0.32 


22.00 


1.58 


5 28 


O.f U 


O.4o 


6.86 


0.33 


23.00 


1.48 


5 74 


4 19 


C 7A 


7.22 


0.98 


24.00 


1.40 


6 20 






7.60 


1.62 


25.00 


1.33 


6 67 


A on 


A C7 

6.67 


8.00 


225 


26.00 


1.27 


7 14 




7.14 


8.41 


2.87 


27.00 


1 23 


7 69 


O./D 


7.62 


8.85 


3.47 


28.00 


1 20 


ft 11 




8.11 


9.31 


4.06 


29.00 


1.17 


ft fi1 

O.U 1 


ft CO 


8.61 


9.78 


4.62 


30.00 


1 16 


Q 19 


7 40 

f .18 


9.12 


10.28 


5.15 


31.00 


1.15 




7 7n 


9.65 


10.80 


5.65 


32.00 


1.15 


10 1Q 


o.z*f 


4 A 4 A 

10.19 


11.34 


6.12 


33.00 


1.15 


10 75 


ft ftn 


10.75 


4 4 /\/\ 

11.90 


6.55 


34.00 


1.16 


11 32 




4 4 OO 

1 1.32 


12.49 


6.94 


35.00 


1.17 


11.92 


10 no 


1 1 OO 


13.10 


7.29 


36.00 


1.19 


12 54 


10 


1*1,04 


13.73 


7.78 


37.00 


1.20 


13.19 


11.29 


13.19 


14.39 


7.76 


38.00 


1.22 


13.86 


11.97 


13,86 


14.07 


7.73 


39.00 


1.23 


14.55 


12.68 


14.55 


' 15.78 


7.70 


40.00 


1.25 


15.28 


13.42 


15.28 


16.52 


7.67 
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TABLE 16 

Lens radius 
5 40.0 

Front surface 

10 

number of polynomial pieces 
Degree of Polynomial 3 

15 

Front surface (piece 1) 
Degree of Polynomial 8 

20 

Coefficients of optically optimised central surface asphere applies from r = 0 to r » 
20 

25 

+0.000000+00 
+0.00000D+00 

30 

+4.52750D-03 
+O.0OO00D+OO 
+1.17470D-07 

35 

+0.OOO0OD+O0 
-7.92780D-11 
40 +0.0OOOOD+O0 
+1.86270D-14 

45 Blend radius (1-2) 
20 



55 
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Front surface (piece 2) 
Degree of Polynomial 3 

5 

+1.44473D+01 
10 -1.66106D+00 
+6.22643D-02 
•5.3831 8D-04 

15 

Blend radius (2-3) 
40 

20 

Front surface (piece 3) 
Degree of Polynomial 8 

25 

Coefficients of optically optimised central surface asphere applies from r = 0 to 4 
= 20 

30 

+0.00000D+00 
35 +0.00000D+OO 

+7.43494D-03 

+0.O00OOD+O0 

+4.10992D-07 

+0.OOOO0D.O0 

+4.54379D-11 
45 +0.00000O+00 

+6.27934D-15 

50 

Centre thickness 
1 
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Back surface 

number of polynomial pieces 
1 

Back surface (piece 1) 
Degree of Polynomial 8 

+1.00000D+00 

+0.0OOOOD+00 

+7.54717D-03 

+0.0OOOOD+OO 

+4.29885D-07 

+O.0OOO0D+OO 

+4.89723D-11 

+O.0O000D+00 

+6.97363D-15 



Radius 


Thickness 


sag (front) 


sag (back) 


zFront 


zBack 


TCrv 


0.00 


1.00 


0.00 


0.00 


0.00 


1.00 


4.80 


1.00 


1.00 


0.00 


0.01 


0.00 


1.01 


4.80 


2.00 


1.01 


0.02 


0.03 


0.02 


1.03 


4.80 


3.00 


1.03 


0.04 


0.07 


0.04 


1.07 


4.80 


4.00 


1.05 


0.07 


0.12 


0.07 


1.12 


4.80 


5.00 


1.08 


0.11 


0.19 


0.11 


1.19 


4.80 


6.00 


1.11 


0.16 


0.27 


0.16 


1.27 


4.80 


7.00 


1.15 


0.22 


0.37 


0.22 


1.37 


4.80 


8.00 


1.19 


0.29 


0.48 


0.29 


1.48 


4.80 


9.00 


1.25 


0.37 


0.61 


0.37 


1.61 


4.80 


10.00 


1.31 


0.45 


0.76 


0.45 


1.76 


4.60 


11.00 


1.37 


0.55 


0.92 


0.55 


1.92 


4.80 


12.00 


1.44 


0.65 


1.10 


0.65 


2.10 


4.80 
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| Radius 


| Thickness 


sag (front) 


sag (back) 


zFront 


| zBack 


I TCrv 


13.00 


1.52 


0.77 


1.29 


0.77 


2.29 


4.79 


14.00 


1.60 


0.89 


1.50 


0.89 


2.50 


4.78 


15.00 


1.70 


1.02 


1.72 


1.02 


2.72 


4.77 


16.00 


1.80 


1.17 


1.96 


1.17 


2.96 


4.76 


17.00 


1.90 


1.32 


2.22 


1.32 


3.22 


4 75 

~» # w 


18.00 


2.02 


1.48 


2.49 


1.48 


3.49 


4 73 


19.00 


2.14 


1.65 


2.78 


1.65 


3 78 

W» 1 w 


4 71 


20.00 


2.27 


1.83 


3.09 


1.83 


4 09 

™»w w 




21.00 


2.38 


2.04 


3.42 


2.04 


4 42 


27 fin 


22.00 


2.45 


2.31 


3.76 


2.31 


4 76 


24 Q7 

. wf 


23.00 


2.49 


2.63 


4.12 


2.63 


5 12 

w. l£. 




24.00 


2.50 


3.00 


4.50 


3.00 


5 50 

w.ww 


on Aft 


25.00 


2.47 


3.42 


4.90 


342 


w«wU 


17 TA 


26.00 


2.43 


3.89 


5.31 


3 89 

W» Uw 


fi ^1 
vj.O I 


11 ftft 
ID. DO 


27.00 


2.36 


4.39 


5.75 


4 39 


ft 7*\ 


io.7o 


28.00 


2.27 


4.94 


6.21 


4 94 

~»W^ 


7 91 


10 M 


29.00 


2.17 


5.51 


6.68 


5 51 

W. W 1 


7 Aft 


1A 


30.00 


2.06 


6.12 


7.18 


6 12 


8 1ft 


ft 07 


31.00 


1.95 


6.75 


7.70 


6.75 


8 70 

Ot f w 


7 ft*? 


32.00 


1.83 


7.41 


8.24 


7 41 


Q 94 


ft 


33.00 


1.71 


8.09 


8.80 


8.09 




R qa 


34.00 


1.60 


8.79 


9.39 


8.79 


10 39 


4 9*? 


35.00 


1.49 


9.50 


10.00 


9 50 

W« WW 


11 nn 


^ Oft 


36.00 


1.40 


10.23 


10.63 


10 23 


1 1 »ww 




37.00 


1.33 


10.96 


11.29 


10.96 


12.29 


1.39 


38.00 


1.27 


11.70 


11.97 


11.70 


12.97 


0.49 


39.00 


1.25 


12.44 


12.68 


12.44 


13.68 


-0.40 


40.00 


1.25 


13.18 


13.42 


13.18 


14.42 


-1.29 



KIS Rna,,y ' ! lt t0 ^ underst00d that various other modifications and/or alterations may be made without departing 
from the scope of the present invention as defined by the claims. 
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Claims 

1. A high curvature spectacle lens element of negative or positive refractive power, including 

a front and back surface, at least one surface being continuous and forming a prescription (Rx) zone providing 
5 a prescription (Rx) correction and a peripheral temporal zone for providing a shield in the area of the temples; 

the peripheral temporal zone optionally exhibiting refractive power, 

wherein, when mounted, the lens element is rotated towards the temples about a vertical axis through the 
optical centre thereof; 

the front and/or back surface being designed to at least partially adjust for errors induced by said rotation, 
w including astigmatic and mean power errors in the prescription zone and having a correction to at least partially 

adjust for prismatic errors; and 

wherein the front and/or back surface includes an aspheric component having non-circular main sections 
selected to at least partially adjust for off-axis astigmatic and mean power errors. 

15 2. A high curvature spectacle lens element according to Claim 1 , wherein the front surface is an aspheric surface 
that includes appropriate aspheric coefficients to define the peripheral temporal zone. 

3. A high curvature spectacle lens element according to Claim 2, wherein the aspheric front surface exhibits line 
symmetry about the horizontal and/or vertical geometric axis thereof. 

20 

4. A high curvature spectacle lens element according to Claim 2 or 3, wherein the aspheric coefficients defining the 
peripheral temporal zone exhibit line symmetry about a horizontal and/or vertical line intersecting the optical axis 
and/or line of direct sight, in use, thereof. 

25 5. A high curvature spectacle lens element according to Claim 4, wherein the aspheric surface corrections are in the 
horizontal direction. 

6. A high curvature spectacle lens element according to claim 1 , further including a correction to avoid prismatic jump. 

30 7. A high curvature spectacle lens element according to Claim 1 , wherein the lens provides correct Rx correction in 
the prescription (Rx) zone for a wearer in directions not greater than 50° off axis, in use, relative to the optical axis. 

8. A high curvature spectacle lens element according to Claim 1 , wherein the lens provides a desired Rx correction 
in the prescription (Rx) zone for a wearer extending beyond 50° off axis and terminating in the peripheral temporal 

35 zone, that provides clear perception of objects in the peripheral area;of human vision and avoids prismatic jump 

from the prescription zone to the peripheral temporal zone. 

9. A high curvature spectacle lens element according to Claim 1 , wherein the back surface includes a base curvature 
such that the patient's required prescription power, Rx, in the prescription zone is achieved; the back surface being 

40 further modified to complement the front surface selected. 

1 0. A high curvature spectacle lens element according to Claim 9, wherein the back surface includes a toric or spherical 
component selected to achieve the prescribed optical power and lens cylinder correction. 

45 11. A high curvature spectacle lens element according to Claim 10, wherein the back surface further includes an 
astigmatic error correction to compensate for errors induced by rotation about the vertical axis. 

12. A high curvature spectacle lens element according to Claim 11, wherein the surface is an aspheric toric surface 
and includes an adjustment to correct for on-axis astigmatic and/or mean power errors. 

50 

13. A high curvature spectacle lens element according to Claim 12, wherein 

the front surface is aspheric and includes a base curvature appropriate for high base curve lenses above 
6.0 D and appropriate aspheric coefficients to define the peripheral temporal zone; and 

the back surface is of appropriate curvature to provide the prescribed optical lens power and prescribed lens 
55 cylinder and including adjustments for astigmatic and mean power error correction to compensate for errors in- 

duced by rotation about the vertical axis. 

1 4. A high curvature spectacle lens element according to Claim 1 , wherein the back surface includes a toric or spherical 
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component. 

15. A high curvature spectacle lens element according to Claim 1, wherein 

the front surface includes a spherical or toric component designed to provide the desired prescription cor- 
rection (Rx) in , the prescription zone, and bearing a surface correction to at least partially adjust for errors including 
astigmatic and mean power errors, in combination with the back surface 

and including appropriate coefficients to define the peripheral temporal zone; and a transition section ther- 
ebetween designed such that prismatic jump between the prescription zone and peripheral temporal zone is avoid- 

the back surface is modified to complement the front surface. 

16. A high curvature spectacle lens element according to Claim 1 , and providing prescription correction in the zone in 
the range of about -6.0 D to +6.0 D with, about 0 to +3 cyl. 

prescrip C 3zone SPeCtaCle le " S e ' ement aCC ° rding ,0 C,aim 16, wherein ,he Peripheral temporal zone is a non- 

18. A high curvature spectacle lens element according to Claim 16, wherein the front surface of the lens element has 
a high curvature in the horizontal plane extending from nasal to temporal limits above 6.0 D, but the curvature in 
the vertical plane is 6.0 D or below. 

19. A high curvature spectacle lens element according to Claim 1 6, wherein the shape of the front or back surface in 
the region between the two zones is developed from a polynomial spline selected to avoid a prismatic jump from 
the Rx zone to the temporal zone. 

20. A high curvature spectacle lens element according to Claim 16, wherein the prescription zone extends beyond 
zone 3X13 l ° ° PtlCal aXiS ' Whe " m ° Umed in 3 frame ' in US6 and ,erminates in a Peripheral temporal 

21. A unitary lens including a pair of high curvature spectacle lens elements according to any one of claims 16 to 20. 

22. A unitary lens according to Claim 21 wherein the lens provides correct Rx correction in the prescription (Rx) zone 
for a wearer not greater than 50° off axis, relative to the optical axis when mounted in a frame, in use. 

23. A unitary lens according to Claim 22, wherein the lens provides desired Rx correction in the prescription (Rx) zone 

£t*ZZ 5 °° ^ , When m ° Un,ed in 3 frame in USe and ,erminatin 9 in the Perioral temporal zone 

hat provides clear perception of objects in the peripheral area of human vision and avoids prismatic jump from 

the prescription zone to the peripheral temporal zone. 

24. A unitary lens according to Claim 23, wherein the prescription zone extends up to 80> off axis. 

25. A laminate high curvature spectacle lens of negative or positive refractive power, includinq 

a front lens element; 

a complementary back lens element, 

at least one of the front and back surfaces of the laminate lens being continuous and forming a prescription 
(Rx) zone providing (Rx) correction; v 

centre^hereof' ^ m ° Un,ed ' ^ ' aminate lenS is ro,ated temporally about a vertical axis through the optical 

and wherein the front and/or back surface includes an aspheric component selected to at least partially adjust 
for off-axis astigmatic or mean power errors. 

26. A laminate spectacle lens according to Claim 25, wherein 

the front lens element is generally piano; and 

the complementary back lens element includes a lens element of positive or negative power. 

27 ' ™^M^ aCWm 3 CUrVa,Ure SPe ° ,aCle ' enS e ' ement ° f ne9a " Ve ° r P ° Sitive re,ractive power ' said 
providing mathematical or numerical representation of a front or back surface of a spectacle lens element 
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including a section designed to provide the desired prescription (Rx) in a prescription zone; and adding thereto a 
mathematical or numerical representation of a peripheral temporal zone to define a complete lens surface; 

rotating about the vertical axis the representation of the lens surface to permit mounting in a suitable frame; 

and 

5 modifying the representation of the lens surface to at least partially correct for errors induced by said rotation 

including astigmatic and mean power errors in the prescription zone and prismatic errors, and such that the front 
and/or back surface includes an aspheric component selected to at least partially adjust for off-axis astigmatic or 
mean power errors. 

10 28. A method according to Claim 27, wherein 

the mathematical or numerical representation is of an aspheric front surface and having appropriate aspheric 
coefficients to define the peripheral temporal zone; the method including the steps of 

subsequently providing a mathematical or numerical representation of a prescription (Rx) back surface; and 
modifying the representation of the back surface of the lens element to at least partially adjust for errors 

is including astigmatic and mean power errors. 

29. A method according to Claim 28, including adding to the first mathematical representation 

a second mathematical or numerical representation of a transition section designed such that the prescription 
zone and peripheral temporal zone define a complete lens surface. 

20 

30. A spectacle lens element according to any one of claims 1 to 20, which further includes a nasal accentuating region 
defined by reduced or opposite curvature of the lens. 

31. Spectacles including 

25 a spectacle frame of the wrap-around type adapted to receive a pair of spectacle lenses, such that each lens 

is rotated towards the temples about a vertical axis through the optical centre thereof; and said spectacles including 
a pair of high curvature spectacle lenses of positive or negative refractive power, each lens including 
a front and back surface together forming a prescription (Rx) zone providing prescription (Rx) correction and 
a peripheral temporal zone optionally exhibiting Rx power 
30 the front and/or back surface bearing a surface correction to at least partially adjust for errors induced by 

said rotation including astigmatic and mean power errors in the prescription zone, and a correction to at least 
partially adjust for prismatic errors, and wherein the front and/or back surface includes an aspheric component 
selected to at least partially adjust for off-axis astigmatic or mean power errors. 

35 32. Spectacles according to Claim 31 , wherein the prescription zone extends beyond 50° off axis, relative to the optical 
axis. 

33. Spectacles according to Claim 31 , including 

a spectacle frame of constant design curvature of 5.0 D and above; and 

a pair of high curvature spectacle lenses mounted therein, each lens including a front and back surface, at 
least one surface being continuous, and providing a prescription (Rx) correction zone in the range of about -6.0 
D to +6.0 D with about 0 to +3 cyl and a peripheral temporal zone for providing a shield in the area of the temples, 
which zones are designed to avoid prismatic jump from Rx zone to the temporal zone; 

the back surface providing good clearance from temples or eye lashes. 

45 

34. Spectacles according to claim 33, wherein the frame has a constant design curvature of between 8.0 D and 1 0.0 D. 



Patentanspruche 

50 

1. Stark gekrummtes Brillenglaselement mit negativer Oder positiver Brechkraft, das aufweist: 

eine Vorder- und eine Ruckflache, wobei mindestens eine Flache stetig ist und eine Rezept- (Rx) Zone, die 
fur eine Rezept- (Rx) Korrektion sorgt, und eine periphere Temporalzone zum Bereitstellen einer Abschirmung 
55 im Bereich der Schlafen bildet; 

wobei die periphere Temporalzone optional Brechkraft zeigt, 

wobei bei Montage das Glaselement urn eine Vertikalachse durch seine optische Mitte zu den Schlafen ver- 
dreht ist; 



45 



EP 0 900 403 B1 

wobei die Vorder- und/oder Ruckflache so gestaltet 1st, daf3 sie Fehler mindestens teilweise ausgleicht, die 
durch die Drehung induziert sind, u. a. astigmatische und mittlere Brechwertfehler in der Rezeptzone, und 
eine Korrektion hat, urn prismatische Fehler mindestens teilweise auszugleichen; und 

wobei die Vorder- und/oder Ruckflache eine aspharische Komponente mit nicht kreisformigen Hauptabschnitten 
aufweist, die so ausgewahlt ist, daB sie auBeraxiale astigmatische und mittlere Brechwertfehler mindestens teil- 
weise ausgleicht. 

2. Stark gekrummtes Brillenglaselement nach Anspruch 1 , wobei die Vorderflache eine aspharische Flache ist, die 
geeignete aspharische Koeffizienten aufweist, urn die periphere Temporalzone zu bilden. 

3. Stark gekrummtes Brillenglaselement nach Anspruch 2, wobei die aspharische Vorderflache Liniensymmetrie urn 
ihre geometrische Horizontal- und/oder Vertikalachse zeigt. 

4. Stark gekrummtes Brillenglaselement nach Anspruch 2 oder 4, wobei die aspharischen Koeffizienten, die die pe- 
riphere Temporalzone bilden, Liniensymmetrie urn eine Horizontal- und/oder Vertikallinie zeigen, die im Gebrauch 
ihre optische Achse und/oder Direktsichtlinie schneidet. 

5. Stark gekrummtes Brillenglaselement nach Anspruch 4, wobei die aspharischen Flachenkorrektionen in der Ho- 
rizontalrichtung liegen. 

6. Stark gekrummtes Brillenglaselement nach Anspruch 1 , ferner mit einer Korrektion, urn prismatischen Sprung zu 
vermeiden. 



7. 



Stark gekrummtes Brillenglaselement nach Anspruch 1, wobei das Glas fur richtige Rx-Korrektion in der Rezept- 
(Rx) Zone fur einen Trager in Richtungen sorgt, die im Gebrauch hochstens 50° aufBeraxial relativ zur optischen 
Achse liegen. 



8. Stark gekrummtes Brillenglaselement nach Anspruch 1 , wobei das Glas fur eine erwunschte Rx-Korrektion in der 
Rezept- (Rx) Zone fur einen Trager sorgt, die sich uber 50° auBeraxial hinaus erstreckt und in der peripheren 
Temporalzone endet, die fur klare Wahrnehmung von Objekten im peripheren Bereich des menschlichen Sehens 
sorgt und prismatischen Sprung von der Rezeptzone zur peripheren Temporalzone verhindert. 

9. Stark gekrummtes Brillenglaselement nach Anspruch 1 , wobei die Ruckflache eine solche Basiskrummung auf- 
weist, daB der erforderliche Rezeptbrechwert Rx des Patienten in der Rezeptzone erreicht wird; wobei die Ruck- 
flache ferner so abgewandelt ist, daB sie die ausgewahlte Vorderflache erganzt. 

10. Stark gekrummtes Brillenglaselement nach Anspruch 9, wobei die Ruckflache eine torische oder spharische Kom- 
ponente aufweist, die so ausgewahlt ist, daB die vorgeschriebene optische Brechwert- und Glaszylinderkorrektion 
erreicht ist. 

11. Stark gekrummtes Brillenglaselement nach Anspruch 10, wobei die Ruckflache ferner eine astigmatische Fehler- 
korrektion aufweist, urn Fehler zu kompensieren, die durch Drehung urn die Vertikalachse induziert sind. 

12. Stark gekrummtes Brillenglaselement nach Anspruch 11, wobei die Flache eine aspharische torische Flache ist 
und einen Ausgleich aufweist, urn axiale astigmatische und/oder mittlere Brechwertfehler zu korrigieren. 

13. Stark gekrummtes Brillenglaselement nach Anspruch 12, wobei 

die Vorderflache aspharisch ist und eine fur Glaser mit hoher Basiskurve geeignete Basiskrummung uber 6 0 dpt 
sowie geeignete aspharische Koeffizienten aufweist, urn die periphere Temporalzone zu bilden; und 
die Ruckflache eine geeignete Krummung hat, urn fur den vorgeschriebenen optischen Glasbrechwert und vor- 
geschriebenen Glaszylinder zu sorgen, und Einstellungen zur astigmatischen und mittleren Brechwertkorrektion 
aufweist, urn Fehler zu kompensieren, die durch Drehung urn die Vertikalachse induziert sind. 

1 4. Stark gekrummtes Brillenglaselement nach Anspruch 1 , wobei die Ruckflache eine torische oder spharische Kom- 
ponente aufweist. 

15. Stark gekrummtes Brillenglaselement nach Anspruch 1, wobei 
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die Vorderf lache eine spharische Oder torische Komponente aufweist, die so gestaltet ist, daB sie fur die gewunsch- 
te Rezeptkorrektion (Rx) in der Rezeptzone sorgt, und eine Flachenkorrektion tragt, urn Fehler, u. a. astigmatische 
und mittlere Brechwertfehler, in Kombination mit der Ruckflache mindestens teilweise auszugleichen, 
sowie mit geeigneten Koeffizienten, urn die periphere Temporalzone zu bilden; und einem Ubergangsabschnitt 
5 dazwischen, der so gestaltet ist, daB prismatischer Sprung zwischen der Rezeptzone und peripheren Temporal- 

zone verhindert ist, und 

die Ruckflache so abgewandelt ist, daB sie die Vorderflache erganzt. 

16. Stark gekrummtes Brillenglaselement nach Anspruch 1 , das fur Rezeptkorrektion in der Zone im Bereich von etwa 
10 -6,0 dpt bis +6,0 dpt mit etwa 0 bis +3 cyl sorgt. 

17. Stark gekrummtes Brillenglaselement nach Anspruch 16, wobei die periphere Temporalzone eine nicht korrigie- 
rende Zone ist. 

15 18. Stark gekrummtes Brillenglaselement nach Anspruch 16, wobei die Vorderflache des Glaselements eine starke 
Krummung in der sich von der Nasal- bis zur Temporalgrenze erstreckenden Horizontalebene uber 6,0 dpt hat, 
aber die Krummung in der Vertikalebene hochstens 6,0 dpt betragt. 

19. Stark gekrummtes Brillenglaselement nach Anspruch 16, wobei die Form der Vorder- oder Ruckflache im Bereich 
20 zwischen den beiden Zonen aus einer Polynomkurve entwickelt ist, die so ausgewahlt ist, daB ein prismatischer 

Sprung von der Rx-Zone zur Temporalzone verhindert ist. 

20. Stark gekrummtes Brillenglaselement nach Anspruch 1 6, wobei sich die Rezeptzone bei Montage in einem Gestell 
im Gebrauch uber 50° auBeraxial relativ zur optischen Achse hinaus erstreckt und in einer peripheren Temporal- 
is zone endet. 

21. Unitares Glas mit einem Paar stark gekrummter Brillenglaselemente nach einem der Anspruche 16 bis 20. 

22. Unitares Glas nach Anspruch 21, wobei das Glas fur richtige Rx-Korrektion in der Rezept- (Rx) Zone fur einen 
30 Trager von hochstens 50° auBeraxial relativ zur optischen Achse bei Montage in einem Gestell im Gebrauch sorgt. 

23. Unitares Glas nach Anspruch 22, wobei das Glas fur erwunschte Rx-Korrektion in der Rezept- (Rx) Zone fur einen 
Trager uber 50° auBeraxial hinaus bei Montage in einem Gestell im Gebrauch sorgt und in der peripheren Tem- 
poralzone endet, die fur klare Wahrnehmung von Objekten im peripheren Bereich des menschlichen Sehens sorgt 

35 und prismatischen Sprung von der Rezeptzone zur peripheren Temporalzone verhindert. 

24. Unitares Glas nach Anspruch 23, wobei sich die Rezeptzone bis 80° auBeraxial erstreckt. 

25. Laminiertes stark gekrummtes Brillenglas mit negativer oder positiver Brechkraft, das aufweist: 

40 

ein vorderes Glaselement; 

ein komplementares hinteres Glaselement; 

wobei die Vorder- und/oder Ruckflache des laminierten Glases stetig ist und eine Rezept- (Rx) Zone bildet, 
die fur Korrektion (Rx) sorgt; 

45 wobei bei Montage das laminierte Glas urn eine Vertikalachse durch seine optische Mitte temporal verdreht ist; 

und wobei die Vorder- und/oder Ruckflache eine aspharische Komponente aufweist, die so ausgewahlt ist, daB 
sie auBeraxiale astigmatische oder mittlere Brechwertfehler mindestens teilweise ausgleicht. 

so 26. Laminiertes Brillenglas nach Anspruch 25, wobei 
das vordere Glaselement allgemein plan ist; und 

das komplementare hintere Glaselement ein Glaselement mit positivem oder negativem Brechwert aufweist. 

27. Verfahren zur Herstellung eines stark gekrummten Brillenglaselements mit negativer oder positiver Brechkraft, 
55 wobei das Verfahren die folgenden Schritte aufweist: 

Bereitstellen einer mathematischen oder numerischen Darstellung einer Vorder- oder Ruckflache eines Bril- 
lenglaselements mit einem Abschnitt, der so gestaltet ist, daB er fur die gewunschte Rezeptkorrektion (Rx) in 
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einer Rezeptzone sorgt; und Zufugen einer mathematischen Oder numerischen Darstellung einer peripheren 
Temporalzone, urn eine vollstandige Glasflache zu bilden; 

Verdrehen der Darstellung der Glasflache urn die Vertikalachse, urn das Montleren in einem geeigneten Gestell 
zu ermoglichen; und 

Abwandeln der Darstellung der Glasflache, um Fehler mindestens teilweise zu korrigieren, die durch die Dre- 
hung induziert sind, u. a. astigmatische und mittlere Brechwertfehler in der Rezeptzone sowie prismatische 
Fehler, und so, daG die Vorder- und/oder Ruckflache eine aspharische Komponente aufweist, die so ausge- 
wahlt ist, daG sie auGeraxiale astigmatische oder mittlere Brechwertfehler mindestens teilweise ausgleicht. 

28. Verfahren nach Anspruch 27, wobei 

die mathematische Oder numerische Darstellung eine aspharische Vorderflache betrifft und geeignete aspharische 
Koeffizienten hat, um die periphere Temporalzone zu bilden; wobei das Verfahren die folgenden Schritte aufweist: 

anschlieGendes Bereitstellen einer mathematischen oder numerischen Darstellung einer Rezept- (Rx) Ruck- 
flache; und 

Abwandeln der Darstellung der Ruckflache des Glaselements, um Fehler, u. a. astigmatische und mittlere 
Brechwertfehler, mindestens teilweise auszugleichen. 

29. Verfahren nach Anspruch 28 mit dem Schritt des zur ersten mathematischen Darstellung erfolgenden Zufugens 
einer zweiten mathematischen oder numerischen Darstellung eines Ubergangsabschnitts, der so gestaltet ist daG 
die Rezeptzone und die periphere Temporalzone eine vollstandige Glasflache bilden. 

30. Brillenglaselement nach einem der Anspruche 1 bis 29, das ferner einen Nasalakzentuierungsbereich aufweist, 
der durch reduzierte oder entgegengesetzte Krummung des Glases gebildet ist. 

31. Brille mit: 

einem Brillengestell vom Umfassungstyp, das geeignet ist, ein Paar Brillenglaser so aufzunehmen, daG jedes 
Glas um eine Vertikalachse durch seine optische Mitte zu den Schlafen verdreht ist; und wobei die Brille 
aufweist: 

ein Paar stark gekrummte Brillenglaser mit positiver oder negativer Brechkraft, wobei jedes Glas aufweist: 

eine Vorder- und eine Ruckflache, die zusammen eine Rezept- (Rx) Zone, die fur Rezept- (Rx) Kor- 
rektion sorgt, und eine periphere Temporalzone bilden, die optional Rx-Brechkraft zeigt, 

wobei die Vorder- und/oder Ruckflache folgendes tragt: 

eine Flachenkorrektion, um Fehler mindestens teilweise auszugleichen, die durch die Drehung indu- 
ziert sind, u. a. astigmatische und mittlere Brechwertfehler in der Rezeptzone, sowie eine Korrektion, 
um prismatische Fehler mindestens teilweise auszugleichen, und wobei die Vorder- und/oder Ruck- 
flache eine aspharische Komponente aufweist, die so ausgewahlt ist, daG sie auGeraxiale astigma- 
tische oder mittlere Brechwertfehler mindestens teilweise ausgleicht. 

32. Brille nach Anspruch 31, wobei sich die Rezeptzone uber 50° auGeraxial relativ zur optischen Achse hinaus er- 
streckt. 

33. Brille nach Anspruch 31 mit: 

einem Brillengestell mit konstanter konstruktiver Krummung von mindestens 5,0 dpt; und 
einem Paar stark gekrummter Brillenglaser, die darin montiert sind, wobei jedes Glas eine Vorder- und eine 
Ruckflache aufweist, mindestens eine Flache stetig ist und fur eine Rezept- (Rx) Korrektionszone im Bereich 
von etwa -6,0 dpt bis +6,0 dpt mit etwa 0 bis +3 cyl und eine periphere Temporalzone zum Bereitstellen einer 
Abschirmung im Bereich der Schlafen sorgt, wobei die Zonen so gestaltet sind, daG sie prismatischen Sprung 
von der Rx-Zone zur Temporalzone verhindern; 

wobei die Ruckflache fur guten Abstand von Schlafen oder Augenlidern sorgt. 
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34. Brille nach Anspruch 33, wobei das Gestell eine konstante konstruktive Krummung zwischen 8,0 dpt und 1 0,0 dpt 
hat. 



5 Revendications 

1. Element de verre de lunettes a forte courbure de puissance optique negative ou positive, comprenant : 

une surface avant et arriere, au moins une' surface etant continue et formant une zone de prescription (Rx) 
70 prevoyant une correction de prescription (Rx) et une zone temporale peripherique pour prevoir une protection 

au niveau des tempes; 

la zone temporale peripherique presentant en option une puissance optique, 

dans lequel, lorsqu'il est installe, I'element de verre est tourne vers les tempes autour d'un axe vertical a travers 
son centre optique ; 

75 la surface avant et/ou arriere etant congue pour s'adapter au moins en partie a des defauts provoques par 

ladite rotation, y compris des defauts d'astigmatisme et de puissance moyenne dans la zone de prescription, 
et ayant une correction pour s'adapter au moins en partie a des defauts prismatiques, et 

dans lequel la surface avant et/ou arriere comprend un composant aspherique ayant des sections principales 
20 non circulaires selectionnes pour s'adapter au moins en partie a des defauts desaxes d'astigmatisme et de puis- 

sance moyenne. 

2. Element de verre de lunettes a forte courbure selon la revendication 1 , dans lequel la surface avant est une surface 
aspherique qui comprend des coefficients aspheriques appropries pour definir la zone temporale peripherique. 

25 

3. Element de verre de lunettes a forte courbure selon la revendication 2, dans lequel la surface avant aspherique 
presente une symetrie lineaire autour de son axe geometrique horizontal et/ou vertical. 

4. Element de verre de lunettes a forte courbure selon la revendication 2 ou 3, dans lequel les coefficients aspheriques 
30 definissant la zone temporale peripherique presentent une symetrie lineaire autour d'une ligne horizontale et/ou 

verticale coupant I'axe optique et/ou la ligne de vision directe pendant ('utilisation de celui-ci. 

5. Element de verre de lunettes a forte courbure selon la revendication 4, dans lequel les corrections de la surface 
aspherique se font dans la direction horizontale. 

35 

6. Element de verre de lunettes a forte courbure selon la revendication 1 , comprenant en outre une correction pour 
eviter un saut prismatique. 

7. Element de verre de lunettes a forte courbure selon la revendication 1 , dans lequel le verre prevoit une correction 
40 Rx correcte dans la zone de prescription (Rx) pour un porteur dans des directions qui ne sont pas desaxees de 

plus de 50°, en cours d'utilisation, par rapport a I'axe optique. 

8. Element de verre de lunettes a forte courbure selon la revendication 1 , dans lequel le verre prevoit une correction 
Rx souhaitee dans la zone de prescription (Rx) pour un porteur qui est desaxee de plus de 50° et se termine par 

45 la zone temporale peripherique, qui prevoit une perception nette des objets dans la zone peripherique de la vision 

humaine et evite un saut prismatique entre la zone de prescription et la zone temporale peripherique. 

9. Element de verre de lunettes a forte courbure selon la revendication 1 , dans lequel la surface arriere comprend 
une courbure de base de telle sorte que la puissance de prescription requise du patient, Rx, dans la zone de 

50 prescription est atteinte ; la surface arriere etant en outre modifiee pour completer la surface avant selectionnee. 

10. Element de verre de lunettes a forte courbure selon la revendication 9, dans lequel la surface arriere comprend 
un composant torique ou spherique selectionne pour atteindre la puissance optique et la correction de cylindre de 
verre prescrites. 

55 

11. Element de verre de lunettes a forte courbure selon la revendication 10, dans lequel la surface arriere comprend 
en outre une correction de defaut d'astigmatisme pour compenser des defauts provoques par une rotation autour 
de I'axe vertical. 
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12. Element de verre de lunettes a forte courbure selon la revendication 11, dans lequel la surface est une surface 
tonque asphenque et comprend une adaptation pour corriger des defauts axiaux d'astigmatisme et/ou de puis- 
ssnc© rnoyGnnG. 

13. Element de verre de lunettes a forte courbure selon la revendication 12, dans lequel 

la surface avant est aspherique et comprend une courbure de base appropriee pour des verres a forte courbe 
peripherique et 83 " 5 ° * *" aSpheric,ues a PP ro P rias P°" definir la zone temporale 

'a surface arriere presente une courbure appropriee pour prevoir la puissance de verre optique prescrite et 
le cyl.ndre de verre present et comprend des adaptations pour .a correction des defauts d'astigmatfeme et de 
puissance moyenne pour compenser des defauts provoques par la rotation autour de I'axe vertical. 

14. Element de verre de lunettes a forte courbure selon la revendication 1, dans lequel la surface arriere comprend 
un composant torique ou spherique. <-umprena 

15. Element de verre de lunettes a forte courbure selon la revendication 1 dans lequel 

Hon «£f HJr> -""J C °T end "? COmposan, s P Wri «"» ou tori ^a concu pour prevoir la correction de prescrip- 
ts (Rx)souha tee dans la zone de prescription, et porte une correction de surface pour s'adapter au moins en 

su JL arrire ' * C ° mPriS *" d ' asti 9 matisme « * Puissance moyenne, en combinaison alec la 

et comprend des coefficients appropries pour definir la zone temporale peripherique ; et une section de 

la surface arriere est modifiee pour completer la surface avant. 

16. Element de verre de lunettes a forte courbure selon la revendication 1 , et prevoyant une correction de prescription 
dans la zone situee dans la plage d'environ -6,0 a +6,0 D, avec environ 0 a + 3 cyl. Prescr.pt.on 

18. Element de verre de lunettes a forte courbure selon la revendication 16, dans lequel la surface avant de ('element 

tZl^eTo D n ma°i rt S lT rb r T 'T" *** *** ^ S ™ ^ 

au-dessus de 6,0 D, ma.s la courbure dans le plan vertical est de 6,0 D ou moins. 

19. Element de verre de lunettes a forte courbure selon la revendication 16, dans lequel la forme de la surface avant 
eviter un saut pnsmatique entre la zone Rx et la zone temporale. 

2 °" S£2 ? 7™ d *' unettes a forte courbu 'a selon la revendication 16, dans lequel la zone de prescription est 
desaxeedeplusdeSO- par rapport a I'axe optique. quandelleestinstallee dans une monture, ensure dXation 
et se termine par une zone temporale peripherique. uuiisanon, 

21 ' nZZSo^ir* Paife d '"' mentS de ^ de ' Unet,eS * forte °° UrbUre Se ' 0n '' Une que,Con « ue des 

Verre unitaire selon la revendication 21, dans lequel le verre prevoit une correction Rx correcte dans la zone de 

SSSTh * P ° Ur P ° rteUr ' n ' 6St PaS d ' SaX ' e de P ' US de 5 °°- par ra PP° rt a '' axe OP 1 *"* W 'a verre 
est installe dans une monture, en cours d'utilisation. 

23 ' nlZSTmT " ' a r6VendiCati0n 22 ' dans lec > uel le verre P^voit une correction Rx souhaitee dans la zone de 
en col T T X) , P ° Ur T POrteUr • ^ d ' SaX ' 6 de P ' US de 50 °' quand le verre est installa *™ monture 
Zl ln T ' T 36 te 7 ne ^ ' a Z ° ne ,emp0ra ' e assure une perception nette des 

IT.IIX^SZ vision humaine et evi,e un saut prismatique en,re la zone de prescription 

24. Verre unitaire selon la revendication 23, dans lequel la zone de prescription est desaxee de plus de 80>. 



22 



50 



EP 0 900 403 B1 



25. Verre de lunettes a forte courbure feuiliete de puissance optique negative ou positive, comprenant : 

un element de verre avant ; 
un element de verre arriere complementaire, 
5 au moins Tune des surfaces avant et arriere du verre feuiliete etant continue et formant une zone de prescription 

(Rx) prevoyant une correction (Rx) ; 

dans lequel, lorsqu'il est installe, le verre feuiliete est tourne vers les tempes autour d'un axe vertical a travers 
son centre optique ; 

10 et dans lequel la surface avant et/ou arriere comprend un composant aspherique selectionne pour s'adapter 

au moins en partie a des defauts desaxes d'astigmatisme ou de puissance moyenne. 

26. Verre de lunette feuiliete selon la revendication 25, dans lequel 

I'element de verre avant est generalement neutre ; et 
15 I'element de verre arriere complementaire comprend un element de verre de puissance positive ou negative. 

27. Procede de fabrication d'un element de verre de lunettes a forte courbure de puissance optique negative ou po- 
sitive, ledit procede comprenant les etapes consistant a : 

20 - prevoir une representation mathematique ou numerique d'une surface avant ou arriere d'un element de verre 

de lunettes comprenant une section congue pour prevoir la prescription (Rx) souhaitee dans une zone de 
prescription ; et ajouter a celle-ci une representation mathematique ou numerique d'une zone temporale pe- 
ripherique pour definir une surface de verre complete ; 

faire tourner autour de I'axe vertical la representation de la surface de verre pour permettre I'installation dans 

25 une monture adequate ; et 

modifier la representation de la surface de verre pour corriger au moins en partie des defauts provoques par 
ladite rotation comprenant des defauts d'astigmatisme et de puissance moyenne dans la zone de prescription 
et des defauts prismatiques, et de sorte que la surface avant et/ou arriere comprend un composant aspherique 
selectionne pour s'adapter au moins en partie a des defauts desaxes d'astigmatisme ou de puissance moyen- 

30 ne. 

28. Procede selon la revendication 27, dans lequel 

la representation mathematique ou numerique est celle d'une surface avant aspherique et presente des 
coefficients aspheriques appropries pour definir la zone temporale peripherique ; le procede comprenant les etapes 
35 consistant a : 

par la suite, prevoir une representation mathematique ou numerique d'une surface arriere de prescription 
(Rx) ; et \ 
modifier la representation de la surface arriere de I'element de verre pour s'adapter au moins en partie a des 
40 defauts comprenant des defauts d'astigmatisme et de puissance moyenne. 

29. Procede selon la revendication 28, comprenant le fait d'ajouter a la premiere representation mathematique 

une deuxieme representation mathematique ou numerique d'une section de transition congue de telle sorte 
que la zone de prescription et la zone temporale peripherique definissent une surface de verre complete. 

45 

30. Element de verre de lunettes selon I'une quelconque des revendications 1 a 29, qui comprend en outre une region 
d'accentuation nasale definie par une courbure reduite ou opposee du verre. 

31. Lunettes, comprenant 

50 une monture de lunettes du type panoramique, adaptee pour recevoir une paire de verres de lunettes, de 

sorte que chaque verre est tourne vers les tempes autour d'un axe vertical a travers son centre optique ; et lesdites 
lunettes comprenant 

une paire de verres de lunettes a forte courbure de puissance optique positive ou negative, chaque verre 
comprenant 

55 une surface avant et arriere formant ensemble une zone de prescription (Rx) prevoyant une correction de 

prescription (Rx) et une zone temporale peripherique presentant en option une puissance Rx 

la surface avant et/ou arriere portant une correction de surface pour s'adapter au moins en partie a des 
defauts provoques par ladite rotation, y compris des defauts d'astigmatisme et de puissance moyenne dans la 
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32 'a L rx^e' areVendi ^ 

33. Lunettes selon la revendication 31, comprenant 

une monture de lunettes d'une courbure theorique constante de 5,0 D ou plus ■ et 
face a 7nt P !T ^ V6rreS de ' UnetteS k f ° rte C ° UrbUre inSta,tee dans cel,es - ci . ^aque verre comprenant une sur- 

la surface arriere prevoyant un jeu correct par rapport aux tempes ou aux cils. 
^ £T£3S D enS a" 0 " danS leSqUe " eS ' a m ° ntUre Pr6S6nte U " e C0U * ure —tante com- 
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Incident light 
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FIG. 20 MISSING AT THE DATE OF FILING 
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FIG 29 




FIG 30 
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